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THE INTERSTATE COMMERCE COMMISSION has pub- 
lished its ruling in the case of the Grand Trunk 
Railway Company, charged with carrying coal for 
less than its published rates between points in the 
United States and points in Canada. The Grand 
Trunk company freely admitted the acts in ques- 
tion, but denied that its traffic from points in the 
United States to points in Canada was within the 
jurisdiction of the Interstate Commerce law, and 
also taat the acts were injurious to any one. The 
Commission held that the law has full control over 
_ traffic from points in the United States to pcints 
within an adjacent foreign country, and that the 
acts of the Grand Trunk Company were therefore in 
violation of the law. The fact that no specific com- 
plaint of injury was made did not alter the case in 
any way, and an order was issued requiring the 
company to cease the illegal acts in question. 


THE BALTIMORE & OHIO SHOPS at Mt. Clare, Md., 
are under discussion by the company’s managers- 
Contracts have recently been let to outside locomo- 
tive builders for about 50 locomotives, and at the 
last monthly meeting of the directors Senator Gor- 
MAN offered the following resolution: 

Resolved, that it is inexpedient to discontinue the 
con struction of engines and cars at the shops of the 
company, but that the interests of the company as wellas 
of the State of Maryland and the city of Baltimore will 
be promoted by using such shops to their fall capacity 
for construction and repairs up to the demands ofthe 
company. 

A substitute resolution offered by Mr. Frick 
was finally adopted, postponing the adoption of any 
definite policy regarding the Mt. Clare works until 
the report on their condition and capacity, now in 
preparation, is submitted. 

COMPETITION AMONG CONTRACTORS for railway 
construction is very sharp at present. Over eighty 
contractors put in bids for building the 100-mile 
section of the Pacific Short Line, at the recent let- 
ting at Sioux City, Ia., and 125 different proposals 
were considered. The successful contractors, E. P. 
Reynolds & Co., of Wymore, Neb., must feel con- 


siderable elation at their success over such a crowd 
of competitors. It is stated that additional con- 
tracts are soon to be let. 

A FAST RUN is renorded on ‘the New York, Provi 
dence & Boston R.R., on Apr.19. The train was 
the New York and BKoston express and consisted of 
engine, tender, combination car, day coach, two par 
lor cars and a dining car. The train was delayed 
three hours at Stony Creek by a derailed engine, 
and at Groton, Conn., engine No. 34 was attached 
and it was attempted to make up time. The run 
to Providence, 624¢ miles, was made in 68 minutes 
withoat a stop. From Wickford Junction to East 
Greenwich, 6 miles was made in 6 minutes, accord- 
ing to press reports. The engine has 18 x 
cylinders and 6-ft. drivers. 
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LOCOMOTIVE BUILDERS are again complaining of 
low prices. The Vandalia has recently purchased 
some engines of the Pittsburg Locomotive Works 
weighing 105,000 lbs. at a cost of $9,000. 

COMMISSIONER CAPPELLER, of Ohio, has sent a cir- 
cular letter to the railways of the State calling at- 
tention to the necessity for gates and flagmen at 
dangerous grade crossings and the use of foot 
guards at switches. 

THE SovuTH PASS JETTIES, at the mouth of the 
Mississippi river, having already accomplished so 
much more than was originally promised by Capt. 
EADs, the New Orleans Times-Democrat wants 
the Government to now open the Southwest Pass 
and establish a permanent 45-ft. channel between 
New Orleans and the Gulf. Our contemporary 
founds this request upon the fact that the Govern- 
ment proposed to use the jetties already built 
simply to test the feasibility of Capt. EAps’ plans: 
and promised, if they were successful, to then 
open the Southwest Pass, which has a normal depth 
of 60 ft. throughout its entire length, and 15 ft. 
over the bar. 


THE SUNDAY REST MOVEMENT is extending. On 
and after April 28 the Vanderbilt lines will run no 
freight trains between 6 P. M. Saturday and 6A. M. 
Monday except when absolutely necessary for the 
transportation of live stock or perishable goods. 

DULUTH WINS ANOTHER POINT, as the Board of 
Managers of the Interstate Railway Association 
have voted to grant the application of the Chicago, 
St. Paul, Minneapolis & Omaha company to make 
the same rates to Duluth from Omaha and all points 
in Nebraska on and north of the Union Pacific as is 
now made from the same points to Chicago. 








AN IRRIGATION PROBLEM of importance is now be- 
fore the California courts. Asuit has been com- 
menced by the Spring Valley Water Co., of San 
Francisco, to question the right which the law now 
gives all boards of supervisors to arbitarily fix the 
rates at which private water companies must supply 
their consumers, though the law fixes no other 
basis for these rates than the very vague expression 
“with reasonable profit to the water company.” 
The complaint is made by the above company that 
the supervisors of San Francisco have cut down 
their rate to a figure which will not afford one-half 
the revenue needed to pay expenses and a reason. 
able dividend on the capital stock, that no pains 
has been taken by the supervisors to inform them- 
selves of the cost of supplying water, and that the 
company was denied the privilege of producing its 
books and accounts in evidence. The very valid 
claim is made that the storage and distribution of 
water for irrigation and domestic purposes requires 
large capital; and investment in this direction can 
only be secured by a legal assurance that the com- 
pany’s revenue will not be dependent upon the mere 
whim of any board, unchecked by law. Rumor has 
it that the present difficulty arises from the non_ 
delivery of expected boodle. But whether so or not, 
the law should be so revised that a dishonest board 
would be deprived of such power, and an innocent 
board be placed beyond the possibility of such a 
charge. 

THE SHEFFIELD SCIENTIFIC SCHOOL, by the late 
death of Mrs. JoHN EARL SHEFFIELD, inherits the 
“homestead "’ property valued at $250,000, and an 


interest in other property which will increase the 
bequest to nearly $600,000. Mr. SHEFFIELD, in 1860, 
gave to the Scientific Department of Yale the build 
ing now known as South Sheffield Hall, and the 
amount named above wil! enable the college authori 
ties to increase their facilities and perhaps estab- 
lish the desired four years’ course. 

THE NEW TOWER Bripae, over the Thames in 
London, has so far advanced that tenders are tn 
vited, until May 10, for the delivery and erection of 
the iron and steel superstructure. Mr. J. WOLFE 
BARRY is the engineer. 


AN ARTESIAN WELL, 1,406 ft. deep, has been bored 
in Cunnamulla, Queensland, with a resulting flow 
of 450,000 galls. perday. Such an abundant flow of 
water in a hitherto barren region opens up to gov 
ernment and private enterprise great possibilities 
in other parts of the Colony. 

A SHIP CANAL, connecting the Ohio river and 
Lake Erie, isgthe subject of a bill now before the 
Pennsylvania Legislature. The bill proposes to ap 
point a commission of three civil engineers, who are 
tosurvey and report upon the scheme. One object of 
the proposed canal would be to better connect the 
Michigan ore-fields with the furnaces of Western 
Pennsylvania. 


THE GOVERNMENT OF NEWFOUNDLAND contem 
plates the construction of 250 miles of railway with 
a view to making the mining districts, and certain 
tracts of land said to be capable of agricultural de 
velopment, more readily accessible. Newfoundland 
has at present 85 miles of 3-ft. 6-in. gauge worked 
by a company aided by a \Government subsidy, and 
it has opened for traffic a branch line 2 
built and operated by the Government 
are given on the authority of Mr. H. C. 
Government Engineer of Newfoundland. 
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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred April 20 on the Central Iowa Rail- 
way,4 miles west of Abingdon, Ill. The derailed 
truck of a freight carina mixed train spread the 
rails, causing the passenger cars to leave the track : 
the train ran on about 100 ft. to a trestle across 
Cedar creek, where the two passenger cars ‘(one of 
which was used as a mail car) went down the 30-ft. 
bank. The mail car caught fire, and the car and 
trestle were burned. One man was killed and 5 se 
riously injured ; 1 passenger 1s thought to have been 
burned in the wreck.——On April 22, a Boston & 
Albany freight traip broke in two near Worcester, 
Mass., and the two sections collided, causing a bad 
wreck: some oil cars caught fire and 4 freight cars 
were burrea.——At Redding, Cal., a passenger train 
was ditched by a misplaced switch April 14, but for 
tunately without serious results, although the place 
of the accident was close to a dangerous preci- 
pice.——On April 18 acar jumped the track on the 
Tennessee river bridge at Decatur, Aia., but the 
train was stopped before any dumage was done be 
yond the tearing up of some ties and part of the 
guard rail. 





COMPETITION OF CANADIAN RAILWAYS with Amer, 
ican lines is to be investigated by the United States 
Senate Committee on Interstate Commerce at a 
session to be held in this city next week. A fight 
is prophesied between the Wall Street trunk line 
magnates, and the merchants and shippers of 
Western cities, especially those situated near the 
Canadian boundary. The latter claim that the 
competition of the Canadian lines is an important 
factor in preventing overcharges by the American 
trunk line railways. 


BRIDGE ACCIDENTS are reported as follows: On 
April 14, a railway bridge 30 ft. long and 15 ft. high, 
over Wea creek, near Crawfordsville, Ind., was 
damaged by fire. A train was flagged in time to 
prevent an accident. ——On April 22a derailed freight 
train broke down the Third creek bridge, near Sal- 
isbury, N. C., on the Western North Carolina Ry., 
and 13 cars went into the creek. 

THE CAUSE OF THE FAILURE of the Verrugas Vi- 
aduct is now reported to have been a landslide from 
the precipitous rock sides of the gorge, apparently 
induced by a terrific storm, and made possible, it is 
likely, by too careless trimming of rock slopes. 
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A SAND sTORM filled acut on the Oregon Ry. & 
Navigation Co.’s road near Celilo, Ore., April 11, 
and stopped traffic for several hours.——A landslide 
occurred in Black cafion, near Montrose, Col., on 
April 18; a passenger train ran into the *obstruc- 


tion, and the engine was thrown into the river. 
One man was killed. 





THE ACRE-FOoT is a new irrigation term de- 


vised last season in the Government Department 
controlled by Maj. J. W. PowELL. It means &n 
acre of water 1 ft. deep, and it will, on an average 


in the United States, irrigate for the season 1 acre 
of land, 


THE VISITING ENGINEERS “from this country seem 
likely to be hospitably treated in England, as in- 
deed was to be expected. A‘ formidable list of 
about 150 members of a “reception committee.” 
formed exclusively of members of all classes of the 
Institution of Civil Engineers, lies before us, and the 
Iron & Steel Institute and Institution of Mechani- 
cal Engineers have, we believe, formed similar com- 
mittees. The formal features of their welcome will 
consist chiefly of a reception in Liverpool and a 
reception and dinner in London, with “chalked 
hats” for a good part of their railway travel; but 
beyond this there will no doubt be many less for- 
mal, professional and personal courtesies extended 
to them. 

THE Rock ISLAND prints the following on its pub- 
lished tariffs filed in Iowa: 

The rates named in the schedule are unreasonably 
low and are accepted only for the purpose of avoiding 
harassing and vexatious litigation threatened by the rail- 
road commissioners of the State of#lowa pending the 


settlement of the important questions by the Supreme 
Court of the United States. 


Water-Works Records.’ 


There are few. if any, connected with water-works 
management, who have not, at some time, felt the need 
of more complete records of work done, especially if 
managing works designed, built, and previously managed 
by others. Very much the larger part of a water-works 
plant is buried out of sight, but by no means out of mind, 
for there is no joint, corporation cock, or any other fix- 
ture buried five or more feet below the surface of the 
streets but what, at the most inopportune time, may 
make its presence felt and require immediate attention. 
Therefore, the great need that the maps, plans, and re- 
cords of such work be very complete, sothat from them 
we or our successors may at all times know what is 
buried inthe streets and just where to dig for it. They 
should be so clear and explicit that any one could fully 
understand them; for we do not build forthe present only 
but for all time. 


In building new works, the ‘irst thing determined upon 
is the source of supply. Then a correct map of the city 
or town to be supplied, is required. And all through the 
history of the works this map will play a very important 
part. 


The map being obtained, the pipe system is laid out 
upon it, and in doing this the future needs should be con- 
sidered as far as possible. 


After determining the amount of water needed at all 
points, for domestic use, manufacturing, fire protection 
and probable waste, and guessing at the growth in vari- 
ous directions, the sizes of pipes required will be deter 
mined upon and the pipe system laid out on the map 
For quick and easy reference, different colurs and forms 
are usually used to indicate the different sizes of pipe. In 
selecting these colors and forms, it will be found conven- 
ient to select the most simple ones for 6-in. and 8-in, pipe 
these usually forming the larger part of the pipe syster 


This plan of the pipe system should not only show 
mains to be laid at the time, but also an outline of pro, 
posed extensions, And in making these extensions, 
when needed, this plan should be rigorously followed. 
Uniess future developments make an increase in size 
necessary, it should never, from false motives of econ- 
omy, be reduced. 


Gate vaives and fire hydrants should next be located 
and marked on the map, particular prominence being 
given to tbe latter for the convenience of firemen and 
insurance men. 


In making the survey, it will not be much extra work 
to take levels, which should be indicated on the map, 
using fire hydrants as grade stakes. The quantity of 
water the mains are capable of delivering at various 
points, with the required pressure, should also be noted 


*A paper by J. M. Diven, of Elmira, N. Y., read at the 
Louisville, (Ky.), Convention of American Water-Works 
Superintendents, April 16, 1889. 
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on the map, though for ‘this purpose some form of table 
would probably be better, For myself, I have never been 
able to devise a satisfactory form. 

We shall now have a complete picture of the works,and 
a plan for future developments, But useful as this un- 
doubtedly is, in fact almost indispensable, it is neces- 
sarily, except in the case of very small towns,on too 
small a scale to show much of the details. For this pur- 
pose, other maps and plans on a much larger scale 
must be made. This is usually done by dividing the city 
by wards, or some other convenient aivision, and mak- 
ing a separate map of each section, These maps, for con- 
venience, are bound in book form. 

I have, to some extent, used a form of map which I 
can recommend to others having cement-lined, wool, or 
other makes of pipe that frequently have to be replaced 
in places with cast-iron, That is,a map for each street 
by itself, For these maps, or rather plans, I use a long 
strip of heavy tracing cloth, 9ins. wide—drawing the 
plans toa scale of % ft. to an inch—thus representing 
our 48-ft. street by 2‘ins. space on the map. giving ample 
room for entering all necessary details, Judging from 
the little experience I have had with this form of map, 
it strikes me that it would be excellent for a whole sys- 
tem, as it is capable of showing every detail of the 
mains, etc., that can be desired. The exact location of 
the pipes at every point, the location of valves, uncon- 
nected branches, corporation cocks, and if thought 
necessary, the position of every joint, can be clearly 
shown. The uses to which such detail maps can be put 
are many. 

In addition toa clear plan of the mains and other fix- 
tures in the street, the property lines can be shown; lots 
built upon being distinguished from vacant lots by color- 
ing or otherwise, and those supplied with city water by 
some mark which will show the proportion of houses on 
each street supplied with city water. 

I use for this purpose a city atlas, showing property 
lines, and indicate premises supplied with city water by 
application number, thus making the map serve also as 
an index to the Application Book; and a very handy in- 
dex it is, often coming to the rescue when all others 
fail. The*Application Book” referred to is a permanent 
book, one application serving for the premises through 
all its changes of ownership, etc. 

On one page of this book is a blank form of contract 
for water supply, which is filled in and signed by owner 
of property before water connection is made, ard is so 
drawn as to be binding to his heirs or successors. This 
page also contains space for keeping a record of fixtures 
and rate. This is kept in pencil, to admit of change 
whenever additions are made to the plumbing. The op- 
posite page is blank, and on it is kept a complete history 
of the “tap.” On this page is noted such items as name 
of plumber who puts in service and plumbs premises; 
length of service, with a diagram of the location of stop- 
cock box; changes of ownership and tenants: additions 
to plumbing and when made and by whom. It is in fact 
male, so far as the water supply is concerned, a complete 
history of the premises. 

When new mains are to be laid.a map on the single 
street plan will serve as a working-plan for the foreman. 
And on it, as the work progresses, measurements of un- 
connected branches and of location of valves should 
be noted, and also the make of valves and hydrants, if 
more than one kind is used in the works; and kind of 
pipe, if any except cast-iron is used. When the main is 
completed, the date that water was turned on, together 
with any other item of interest connected with it, should 
be noted. 

For location of valves, something even more explicit 
and accessible is needed, as they are sometimes needed in 
a great hurry. Diagrams, not necessarily drawn to a 
scale, of the location of each valve, giving figures for dis- 
tances, will be found useful. They should be made in a 
strongly bound book, of suitable size to be carried in the 
pocket of superintendent or foreman, and accompanied 
by a written description. As such diagrams are easily 
and cheaply made, every man connected with the works 
who is to be intrusted with the use of the valve key and 
is liable to be called upon to shut off the water, should be 
supplied with a copy. 

To show what valves are needed to shut off a given dis- 
trict and where to find the diagrams of their location, 
each book of diagrams should be accompanied with asmall 
map; one drawn toa scale of 800 or 1,000 ft. to an inch 
will answer and will be small enough to carry in the 
book. The streets should be shown by mere lines; those 
having mains by red ones, others by black; and the 
valves by numbers corresponding to the numbers of dia- 
grams in the “ Valve Book.” 

With this book of diagrams and map, each man has 
ready at hand the means of quickly finding all valves 
necessary to shut off any part of pipe system, which is 
often important; for instance, in the case of a bad 
break, let us say in winter, when in the north our valve- 
box covers are buried under a foot or two of snow and 
ice, making it impossible to find them, without exact 
measurement. : 

The most convenient and accurate measurement is by 
two diagonal lines taken from prominent objects on op- 
posite corners of streets. I usually select the lamp-post 
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and fire-hydrant as being the most prominent and perma- 
nent objects. 

The best, device I have seen for mounting large maps is 
the one in the Buffalo, N. Y., Water Department. It is 
the invention, I believe, of Mr. Gzo. E. MANN, City Engi- 
neer. It consists of two rollers secured to the back of a 
drafting board and connected together by gearing, so 
that they turn in opposite direction; the ends of the 
paper are wound upon these rollers, the part on which 
the map is drawn being exposed on the surface of the 
board, enough of the paper being wound upon each 
roller to allow for the required movement of the board in 
either direction. By turning a crank attached to one ot 
the rollers, the map is drawn in one direction and at the 
same time pushed from the other, thus bringing any 
part of the map in convenient position for examination 
or work, without any strain on the paper. 

In undertaking to write this paper, it was my intention 
to collect and describe the various forms used in water 
offices, for upplications, plumbers’ permits, account of 
water rates, etc. But the great variety which I found in 
these forms made the task a very difficult one, and would 
bave made this paper entirely too long. So I leave this 
subject for some one else in search of material for a 
paper, and will guarantee that he will find a plentiful 
supply. 





Kennedy’s Fire Valve. 


It is often a matter of vital importance to know 
that valves used in connection with sprinklers and 
hydrants for fire protection are open, and not merely 
supposed to be open. In the ordinary form of valve 
mere inspection is of no 
value to satisfy the user up- 
on this point unless inspec- 
tion is carried to the extreme 
of an actual flow of a water, 
a measure by no means safe 
or convenient under all cir 
cumstances. 

But by a slight and inex 
pensive detail added to the 
ordinary valve the inventor 
of the device here illustra 
ted has very effectually over 
come the difficulty. This 
improvement is applied by 
providing the bonnet of the 
valve with a cylindrical boss, 
in which latter is cut or 
-milled a longitudinal 
groove. On each of two op- 
posite faces of the boss the 
words “‘ open”? and “shut” 
are presented in large let- 


ters, one above the other, with the spaces between 
the letters sunk, but the letters themselves conform- 
ing to the general cylindrical exterior of the boss. 
This boss is loosely enclosed by a strong movable 
sleeve, provided with a pin 
projecting inward and en- 
gaging in the longitudinal 
groove. 

The operating spindle of 
the valve itself is provided 
with a fine screw-thread, 
just under the hand-wheel, 
upon which is a screw- 
threaded yoke forming part 
of the sleeve. This simple 
device insures that the sleeve 
will be raised or lowered to 
a small extent with each 
turn of the main spindle, 
and this motion is so ar- 
ranged as to completely un- 
cover one or the other of the 
two inscriptions and show 
the word ‘“‘shut’’ when the 
valve is closed, and ‘‘ open ”’ 
when the valve is open. By 
the use of raised letters it is 
possible to ascertain the condition of the valve in the 
dark. 

The present improvement was devised by Mr. 
DANIEL KENNEDY at the request of Mr. JoHN R. 
FREEMAN, of the Boston Manufacturers’ Mutual 
Fire Insurance Co., to whose experience and judg- 
ment the public are indebted for a number of valu- 
able suggestions as to var and prompt protec- 
tion against fire. The val¥es themselves are manu- 
factured by Mr. DANIEL KENNEDY, 52 Cliff St., New 
York City. 


Fig. 1. “Open.” 





Fig.2. “Shut.” 
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Growth of Population, 1790 to 1880, 
United States and Canada, 


The accompanying large table was prepared for 
constructing the diagram of growth of population 
which appears in thisissue. As such a table has 
never been published or compiled before, to our 
knowledge, and asthe figures have a special interest 
at this centennial season, we reproduce it, and we 
have likewise computed the smaller table (Table II.) 
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It is at least quite certain that the Far West, be- 
yond the Mississippi river, will show an enormous 
rate of growth in 1890, perhaps even larger than the 
great increase of the last two decades (60.6 and 67.8 
per cent.) It is to be remembered, of course, that 
all the earlier percentages, when population was 
very small to start with, arequite abnormally large, 
and are never maintained after the population has 
reached a reasonably large figure. When the popu- 
lation is only 1, a single other settler causes 100 
per,cent. increase. 


TABLE I. 


373 


there were some 1,100,000. Curiously enough, if we 
assume Canada’s natural growth of population since 
185l to have been at the same rate as that of the 
United States (and Canada has been receiving many 
immigrants) it accounts for almost exactly this loss 
At that rate, the population in 1881 should have been 
5,508,600 instead of 4,324,800, a difference of 1,183,800, 
or 211g per cent.; in other words,more than one fifth 
of Canadian natives find it advantageous to emi 
grate to the United States. Of these emigrants 
there were in 1880, 34 per cent. in New England, 14 


POPULATION OF EACH GROUP oF STATES OF THE UNITED STATES AT EACH DECENNIAL CENSUS, 1790 TO 1880 INCLUSIVE. 


{Kansas is included with the Northwestern Group. 
this issue.) 


Otherwise the grouping of States and Territories is the same as shown on the map accompanying the diagrams ip 
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Groups oF STaTEs. 1790. 1800. 1810. | 1920. 1830, 1840. 1850. 1860. 1870 100, 
South Central .....-... 109.368 335,407 785,146 1,343,178 2,031,708 2,927 256 3,881,033 4,728,993 | 5,131,360 | 6,525,007 
South Atlantic . 1,472,982 1,856,580 2,197,648 2,547,671 3.083,130* 3,334,483" 3,952,837 4,490,358 | 4,816,001 | 6,338.02 
NS tcc Ca0dn) ce swesdve seducesteqeés theses cadena : 51,006 272.324 792,400 1,470 018 2,924,728 4,523,260 6,926,884 9,124 517 | 11,206,668 
Middle.....- «--+-+--+-- 1,337,456 1,822,479 2,491,945 3,210,182 4.153,286* 5,120,076" 6,624,988 8 333,330 9,848,415 11,756,153 
New Bagland ..-. 22 .ccccescccccccvccscecssccs 1,009,408 1,233,011 1,471,973 1,659,579 1,957,035" 2,237, 922* 2,728,116 3,135,283 3,487,924 4,010,529 
Total E-st of Mississippi River..-.--......-.-- 3,929,214 5,308,483 7,219,036 9,553,010 12,695,177 16,545,065 21,710,234 27,614,848 | 32,408,217 39,836,369 
ET is edad ook vaiie én gaensd ab feaneansa wae deal eds wabesse nous 20 845 80,312 170,843 481,276 1,166,080 2,349,470 3.156, 083 4,876,546 
IIS, CLG LRGs we davdGuuee a dads pvecendslUsen sued es0s -<boccccecscebucstases decane seest wench asccovseeeetus 43,112 198,291 987.820 | 2,165 012 4,049,011 
ea 6 hig ni de maaeelines 1 0nsee 68s eb) kaebdes arian 117,271 491,183 829,059 1,393,857 
Total West of Mississippi River ...... 0.20.5 .. ccceececcee cece cecccccers 20,845 80,812 170,843 524,388 1,481,642 3.828.473 6,150,154 10,319,414 
Mt Mii CtsdE dilcavs cane naedus eoueseeeesaeutes 3,929.214 5,30? 483 7,239,881 | 9,633,822 12,866,020 17,069,453 23,191,876 31,443,321 | 38,558,371 | 50,155,783 


eee eee ae 


*In 1840, 6,100 sailors in U.S. Navy; divided 1,000 to So. Atlantic, 


In 1830, 5,318 - ? 

showing the percentage of growth in population of 
each section in each decennial period. The United 
States census records are given only for individual 
States ; and there are so many of them that it is al- 
most impossible to study in them general tenden- 
cies. By grouping the States into 8 main groups, 5 
of which are east and 3o0f which are west of the 
Mississippi river,* this is readily done. 

The population of the colonies which now consti- 
tute the Dominion of Canada has not been taken at 
regular decennial intervals during this period, nor 
is it known at all with exactitude prior to 1806. At 
that date and since, its population has been as fol- 
lows, according to the official ‘Statistical Record of 
Canada” for 1887 : 


Population Dec’l. rate 
of increase. 





1806 455,899 
1834 1,302,961 49.8 
MOP AYO deaie fo ia he eo kcc census 1,802,889 38.4 
18al 2°547,158 | 63.8 
186 |. 3.174.442 24.6 
1871 3,635,024 14.5 
WEE fischi og.0: 4,324,810 19.0 


The population of the two chief provinces of Can- 
ada, Ontario and Quebec, is known from an earlier 
date. It was in 1806, 320,718, or a little more than 
two-thirds of the then population of the present Do- 
minion, and at two prior dates was 


UPBA. 20000 ccccccccecs 113,012 
UIB1 000 ccvcccesccccce 161,311 
UBB... creccccsceccs 718 


This shows a much more rapid rate of growth 
than occurred after 1806, which is due chiefly toa 
heavy loyalist or tory emigration from this country 
which continued for some years after the war, and 
was provoked largely by uuwise measures of confis- 
cation and social ostracism. The descendants of 
these emigrants constitute ‘to-day the most import- 
ant part of the population of Ontario. The total of 
such emigration is variously estimated at 40,000 to 
60,000, and at the rate of increase by excess of births 
over deaths which is found to obtain inthe United 
States, 2 per cent. per annum, or a trifle under 22 
per cent. (21.9) per decade, their deseendants alone 
should now number from 240,000 to 360,000. The 
population of 1784 was almost wholly French. 

The population of the United States as a whole in- 
creased, with marvellous exactitude, a shade under 
35 per cent. (84.61) per decade between 1790 and 1860. 
The civit war caused a sharp falling off. Had the 
rate of the preceding decade been maintained, the 
population in 1870 would have been 42,630,000 in- 
stead of 33,558,000, a loss of 4,072,000. Ia 1870-80 
Lacre Was a recovery to nearly the former rate of 
ucsznpial growth, and we are disposed to believe 
that the census of 1890 will show a still further in- 
Crease, if not an even heavier percentage of growth, 
than has ever before occurred. A multitude of facts 


point in that direction. 

Cate Mertiatnatnn nick cea canbe niet i 
*The State of Louisiana, which li ost! 

the Mississippi river, is included i ~~ saeeach anaes 

aS shown on the map, but most of its population lies 

FS - the river, and this is the only State cut ip two 





2,000 to Middle, 3,100 to New England. 
” = 2,318 “ = 


The vast district east of the Mississippi, which 
until after the war included nearly all our popula- 
tion, showsa slight but steady tendency to decrease 
in rate of growth, due, of course, to the heavy and 
increasing emigration to the West, but the rate is 
even now slightly above the natural rate of in- 
crease. The South Atlantic and New England 


per cent. in the Middle States, 33 per cent. in the 
North Central States (over half of them in Michigan), 
and 19per cent. in the other States and Territories, 
showing that the Canadians chiefly come in to the 
easterly States, taking the place of those who emi 
grate thence to the West, instead of starting out 
themselves for that land of promise. 


TABLE II. 
PERCENTAGE OF DECENNIAL INCREASE IN POPULATION, 1790-1880; UNITED STATES AND CANADA. 


GROUPS OF STATES. 1790-1800 1800-1810) 1810-1820 























(The war decade is included between black column !ines.) 


1820-1830 1830-1840 1840-1550) 1850-1860] 1860-1870] 1870-1880 




































































South Central...... seumvienad 206-8 134.1 71.1 51-3 44.1 32.8 21.6 Got me 
t sta 
South Atlantie .... ......... 26.7 17.8 15.9 21.0 8.2 18.5 13.6 a — 
North Central........... wo cafecsoccesas 433.9 191.0 85.5 9 0 54.7 | 53.1 31.7 22.8 
DU ited ttineogendacnesun’$ 36.3 36.7 28.8 29.4 23.3 29.4 | 25.8 18.2 19.4 
New England .. ............ 22.2 19 4 12.7 17.9 14.4 21.9 14.9 11.2 15.0 
Total E. of Mississippi R...' = 35.1 36.0 32.3 32.9 30.3 31.2 27.2 17.4 22.9 
Southwestern........- cceeee)seeeeeeeee ceeeeeees 287.7 111.4 181.7 131.9 110.5 34.3 54.5 
Northwestern ..-- +... ccecceeele ceceenee ceeeceeeee|stteteeee le ei eeteeelteeeeeeees 359.9 398.2 119.2 7.0 
Pacifie SSCS oe CSCS SS CEHESSS 6566 [OSES 6 OCS SESces cosees! - cosccce ce! coe cesses leosopececs jeosscoeeoe 318.8 6a .8 68.1 
Total W. of Mississippi R .. ..........)... 287.7 111.4 206.9 182.6 158 4 60.6 67.8 
Total United States ....... 35.10 36.38 33.07 33.55 32.€7 35.87 35.58 22.63 30.07 
eee ~ = ieee = a 
1806 to 1834 | 1834-1844) 1844-1851! 1851-1860§ 1861-187)] 1871-1881 
| | 
ee a — | ee = - ae eee —_—_——_————— oe J 
QE, bias otic cisvecunptanapelencssasces 49.76 | 38-38 63.84 24.63 14.51 18.98 
} 


(The Canada records are not exactly decennial, but the percentage given is the decennial rate, equivalent to 


the actual rate for the given period between censuses.) 


groups show the lowest and nearly equal per- - 


centages of increase, until the last decade, where 
some large errors of omission in the census of 1870 
caused an abnormal rate of apparent growth in the 
1880 decade, in the South Atlantic and Central 
groups. We have indicated in parentheses more 
probable figures, which give the same aggregate 
growth between 1860 and 1880. We are of opinion, 
however, for reasons apparent from Table II., that 
the South Atlantic group at least, was never prop- 
erly enumerated until 1880, but that there have been 
large errors of omission for several censuses. Very 
likely thisis true also of the South Central group. 

Canada shows from 1806 to 1851 an average rate 
of increase in population of no less than 46.57 per 
cent. per decade. It is altogether probable that a 
part of this heavy ratio is deceptive, and due to errors 
of omission in the earlier censuses, but it would re- 
quire a population in 1806, of 660,000, instead of the 
455,899 actually reported, to bring the ratio of in- 
crease down to that of the United States, 35 per 
cent., and it is therefore probable that up to 1851 the 
percentage of increase of population in Canada was 
even greater than in the United States. Since 1851 
a sharp change has taken place, due to emigration 
of Canadians to the United States. The 1880 Census 
showed 717,157 natives of British America born in 
the United States, and including those born in the 
United States since 1851, of Canadian emigrants, 





The statistics given for the different groups will 
well repay further study by those wishing to under- 
stand the facts as to the growth of this country, 
but we cannot attempt to further aid them. 


THE COPYRIGHT OF THE EIFFEL TOWER was claimed 
by the builder, not only for all photographs and en- 
graved views, but also for all reproductions of the 
tower in the shape of jewelry or mementoes in 
metal, wood, stone, ivory, etc. The opposition 
argue that this claim is absurd, that the tower is 
built on the city land, that the State has appropri- 
ated $300,000 toward the work, that it forms part of 
the coming Exhibition, and belongs alike to all 
Frenchmen. The matter in dispute was referred 
finally to the Commerce Committee of the Conseil 
d’Etat, and this body has decided against Mr. 
EIFFEL’s claims and his right to farm out the 
privilege of reproduction. The ground taken is 
that it is a public monument, that it belongs to the 
State during the exhibition, and will belong to the 
City of Paris thereafter, that while Mr. E!FFEL is 
the builder he is not the proprietor, and that he can 
only exert the rights actually enumerated in his 
concession. 





A MUTUAL INSURANCE ASSOCIATION for the benefit of 
employés of the Pennsylvania system on lines west of 
Pittsburg and Erie is soon to be established. 
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The Jull Centrifugal Snow Excavator. 


We published in our issue of March 30, 1889, a 
view of the mechanism of this latest achievement 
of Mr. ORANGE JULL, of Ontario, Can., the inventor 
of the original rotary snow plow, which has ren- 
dered such excellent service. We now supplement 
the account of ‘t which we then gave by a view 
showing the completed machine ready for work. 

The extreme height of the machine illustrated is 
18 ft. 6 ins.; length, 42 tt.; weight, 65 tons. The 
height of the front hood only is 10 ft. The velocity 
of the cone in service is 180 to 300 revolutions per 
minute. For further details we refer to our former 
article, but a few particulars of the tests of the ma- 
chine (which was only completed late in the winter) 
are as follows: 

On March 6, 1889, on the Rome, Watertown & 
Ogdensburg R. R., at Oswego, N. Y., it cleared 
750 ft. of track, covered with hard frozen snow 
varying in depth from 2 to 7 ft. The snow was 


some en” Be De TegICH WES 


the cone in its revolution increases toward its base, 
by reason of its increasing diameter, the centrifuga! 
force generated is correspondingly increased, so 
that the snow gathered in by the curved bledes 
has velocity gradually imparted to it, and is thrown 
out without the necessity of fan blades, other than 
the blades of the cone itself. Thus the snow is 
sliced off and discharged in one operation, by means 
of a single mechanism, the absolute simplicity of 
which is certainly a most valuable feature. 

3. It is claimed to be impossible to choke the 
hood or blades of the cone with snow. It always 
comes out of the snow absolutely clean, with its 
blades free from snow. 

4. The power to operate the bladed cone is sup- 
plied by an 800 H. P. boiler, containing 220 2 iv. 
flues. The engines consist of two 18 x 24 cylinders. 

5. The snow may be thrown to either or both 
sides of the track without reversing, and in fact, 
changed from one to the other without stopping. To 
quote from our former article: ‘There is no double 





The Jull Centrifugal Snow Fixcavator. 


thrown a distance of 60 ft. It was a particularly 
severe test, by reason of the fact that the snow had 
been lying upon the siding during the entire win- 
ter, and was nearly as hard as solid ice. Some of 
the pieces of ice thrown out were afterwards 
weighed, and one was found which weighed 75 Ibs., 
something that would appear quite impossible to 
handle with Mr. JULL’s original rotary plow. 


On March 9,the excavator cleared a siding up- 
wards of 900 ft. in length, filled with hard snow 
varying in depth from 2 to 8 ft. The time con- 
sumed was not taken on either of the above occa- 

ions, but the excavator worked steadily and with- 
out any stoppage whatever. 

On March 11, 1889, a third exhibition was made 
at Oswego. In this case the excavator was timed, 
and exact measurements were taken by railroad offi- 
cials present of the length of cut and depth of snow. 

The length of the cut was 720 ft.; average depth 
of snow 7 ft., varying from 18 ins. to 10 ft.; the 
width of space cleared 10 ft. This cut was cleared 
of snow, and the rails left clean, without the use of 
flangers, in 7 minutes’ time. The motive power was 
furnished by two passenger locomotives one 16 x 22, 
and the other 17 x 24. The number of revolutions of 
the bladed cone did not exceed 180 per minute, al- 
though its full speed exceeds 300 revolutions per 
minute. In all, the excavator cleared%in 7 minutes, 


50,400 cu. ft. of snow, or 7,200 cu. ft. per minute. 


The distinctive features of the device may be 
briefly summarized as follows: 

1. The diagonal arrangement of the bladed cone, 
so that its apex is at the lower right-hand corner of 
the hood, while the base is at the upper left-hand 
corner. Hy this arrangement the curved blades of 
the cone operate directly upon and slice off the face 
of the snow bank, from side to side of the hood, 
without any direct resistance whatsoever, except 
that of the straight sides of the hood. 

2. The curvature of the blades 1s much greater 
toward the apex of the cone than toward its base, 
so that in their first contact with the snow the 
blades operate as an augur. As the velocity of 


direction of revolution, no reversion of knives, and 
no closed box to hold snow back of the mechanism 
which first attacks it.” 

The price of these plows is the same as that of the 
original rotary, $15,000, and they are manufactured 
by the Jull Manufacturing Company, Gro. H. 
HOBART, President, Brooklyn, N. Y. 


The Improvement of Railway Track. 
The following is the substance of a paper by Mr. 
E. E RUSSELL TKATMAN, which was read at the 
recent meeting of the Ascociation of North Ameri- 
can Railroad Superintendents, and which had been 
prepar*d at the suggestion of the secretary of tne 
association. The paper has been referred to the 


. Committeee on Roadway. 


In regard to heavy rail sections, the writer ex- 
pressed himself as decidedly in favor of heavy rails 
for main lines, and in fact for all lines carrying a 
heavy traffic, as such rails give a better track and 
are really more economical than light rails. It is 
only within the past few years that much attention 
has been given to this question, but there is already 
a decided movement in favor of heavy rails for 
trunk lines, although light rails will still continue 
to be extensively used on roads distant from the 
centers of heavy traffic. A large proportion of the 
heavy through traffic is hauled over rails of 56 to 
65 lbs. per yd., but rails of 70 to 75 lbs. per yd. are 
being adopted on many roads, and even heavier 
sections are in use. Among the latter are the New 
York Central & Hudson River, with an 80-lb. rail ; 
the Pennsylvania, with an 85-lb. rail ; and the Phila- 
delphia & Reading, with a 90-lb. rail. The Michi- 
gan Central has recently, after much investi- 
gation, adopted a standard 80-lb. rail. Considerable 
attention has of late been paid to the designing of 
sections for heavy rails, and some very important 
papers relative to this matter have been written by 
members of the American Institute of Mining En- 
gineers. The Bethlehem Iron Co., which rolls the 
Sayre rail, a 76-lb. section of which is in use on 


the Lehigh Valley, has designs (which were pre- 
pared by Mr. Rost. SAYRE) for rails of this pattern 
to weigh 84, 92,101 and 110 lbs. per yd. The weight 
is but a preliminary consideration; and having de- 
cided upon the adoption of a heavy rail, then fol- 
lows the very important question of how to dis- 
tribute the metal soas to obtain the best results 
for strength and wear, and to avoid using any of it 
as mere dead weight, while at the same time it 
must be borne in mind that it is desirable to keep 
all parts of the section at practically the same heat 
while rolling. The weight of evidence thus far 
seems to be in favor of a section of the general form 
of the 80-lb. rails of the New York Central and the 
Michigan Central roads, haying broad and compar 
atively shallow heads. The Committee of the 
American Society of Civil Engineers on The Rela 
tion of Railway Wkeels and Rails, has asked for 
an expression of opinions as to the recommenda 
tion of a rail-bead similar to that of the new Mich 
gan Central standard. This rail is 5 ins. high, 
with a flange 5 ins. wide; the head is 2'¢ ins. wide 
with vertical sides and with top corners of \-in 
radius ; the radius of the top table is12ins. Rails 
in different countries have had top tables of 6 ins. 
to 18 ins. radius, but a radius of 12 ins appears to 
be most generally used. Mr. WHITTEMORE, Chief 
Engineer of the Chicago, Milwaukee & St. Paul, 
advocates a broad top perfectly flat, with a wheel 
having a wide flat tread. T41e Sayre rail is of a 
very different style from those above described, 
having a large proportion of the metal in the head, 
and the sides of the head flaring outward from 
the top. 


An important point in relation to track, which 
seems to be very generally neglected, is that of the 
fastening of the rails to the ties. The spikes now 
in universal use do not make an efficient fastening, 
but while much has been done towards the im 
provement of rails, joints, etc., the rail fastening 
continues to be generally used in its original form. 
The Committee on Roadway (of this Association) in 
its report in 1888, recommending that it be given 
power to consider and report upon rail sections, 
rail-joint fastenings, etc., made no mention of the 
rail fastening. When a heavy rail has been 
adopted, then the question of its fastening to the 
ties should be given careful consideration, as the 
ordinary spike, which cannot securely hold ordinary 
rails, will be inadequate for high and heavy rails. 
In Europe, bolts and screws have been used tor 
fastening rails of the American type; but in this 
country the Bush interlocking bolt is almest the 
only improvement on the spike which has met with 
practical success, and even that is not in use to any 
great extent. An objection to bolts is that they 
necessitate the boring of holes in the ties, which 
causes an expenditure of time and money, but there 
should be little trouble for maintenance after the 
track is once in good condition, as the bolts can 
easily be screwed up by the trackmen with a special 
wrench. A screw fastening, however, would be 
simpler and probably as efficient ; such a fastening 
is used with Mr. C. P. SANDBERG’s 110-]b. “Goliath” 
rail on the Belgian State Railway. A drawing. 
which we reproduce, was presented, showing an 
English fang-bolt fastening, and the Sandberg 
screw fastening applied to an 80-lb. American rail. 
The writer did not intend to recommend either ar- 
rangement, as shown, but only to suggest the idea. 
For the bolt he would prefer to have the head under 
the tie, with a nut screwing down on the rail clip ; 
while for the screw he thought it would be better 
to use a clip or washer, instead of having the broad 
head of the screw come directly on the rail flange. 
On the Belgian State Railways, the rails rest on 
iron sole-plates, which have a rib on each side, on 
which the outer side of the screw-head takes a 
hearing. With either of these types of fastenings 
there isa positive hold against the vertical pull of 
the rail, the head or nutof the bolt havinga bearing 
against the bottom of the tie, and the thread of the 
screw being embedded in the wood; while with 
the spike the only resistance is that due to the 
friction between the wood and the iron. 


The adoption of an efficient and secure fastening 
would tend greatly to reduce the trouble with the 
joints, as by holding the rail firmly to the ties the 
leverage at the joints is reauced, and a 4-bolt splice 
might be sufficient where now a 6-bolt splice, 40 or 44 
ins. long, with an extra fie under the joint, is re- 
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quired. In England, 4 bolts are invariably used, 
often with plain straight splice bars, but sometimes 
with deep bars on lines with very heavy traffic. There 
is comparatively little trouble with these joints, ow- 
ing to the rigid way in which the rails are secured to 
the chairs and the chairs to the ties. 

A matter to which special attention was called 
was that of the use of metal ties instead of wooden 
ties, not only on account of the extensive extinction 
of forests to supply timber for ties for new lines and 
renewals, but also on account of the greater ef 
ficiency and durability of the track. In Europe, 
steel ties are in extensive use on main lines, light 
lines and street railways, and steel ties and cast- 
iron “bowls,” arranged in pairs connected by tie- 
rods, are in use in India, South America, and other 
parts of the world. In Queensland (Australia) a 
very interesting type of track has been laid across 
the prairie country in the northern part of the colony, 
for a distance of about 36 miles. It consists of steel 
ties of channel section, bedded directly in the sur- 
face soil, which has been previously ploughed, and 
the soil is well tamped into and around the ties. 
The rails are secured by clips and bolts, and the 
top of the rail is only about 414 or 5 ins. above the 
ground. The line is cheap in construction, and it 
has been suggested that such a system might be ap- 
plicable to some of the prairie lines of this country. 
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Suggestions for Improved Rail Fastenings. 
Experience in foreign countries seems to have 
shown that the best type of metal track consists of 
steel cross-ties of inverted trough section, with 
closed ends to prevent lateral movement, and with 


bolt fastenings for the rails. <A special advantage 
claimed for such a system of track is its economy 
in maintenance ; for when once the parts have been 
well settled, and the bolts screwed up after a few 
months’ service, very little work is required to keep 
the track in safe and good condition. The writer 
has been investigating the use of metal track on 
railways in foreign countries, and has been sur- 
prised at the great extent to which it is adopted. 
A-report on this subject has been made to the De- 
partment of Agriculture and will be published 
shortly. 

With regard to the adoption of standard rail sec- 
tions, fastenings, joints, etc., by the Association it is 
very desirable to carry out investigations as to the 
merits of different designs and plans, as such inves- 
tigations will not only lead to the recommendation 
of improvements, but also to the showing up of 
minor errors and bad practices and the making of 
minor improvemerts, all of which will tend to ele- 
vate the condition of the track to the desired stand- 
ard. In order to avoid conflicting standards or re- 
comniendations, the Association and its committees 
should act inconjunction with other Associations 
and their committees which are working on the 
same lines. 

In conclusion it was suggested that the Commit- 
tee on Roadway, or other committees, be directed to 
consider and report upon the following matters: 

1. The merits of different forms of rail sections, and 
the adoption of standard sections from 50 to 110 Ibs. per 


yd,; with a recommendation for the introduction of 
heavy rails. 

2, The merits of different methods of securing rails to 
ties, and the recommendation of some method as an im- 
provement on the now universal method of spiking, es- 

cially for heavy rails. 


3. The merits of different rail-joint fastenings, and the 
recommendation of a standard joint fastening, with due 
consideration of the recommended standard tie fasten- 
ing. 

4. The question of the advantages of steel ties for 
main lines with heavy traffic, and for prairie lines, with 
the desirability of making any recommendations on this 
point. Also the consideration of the use of metal sole- 
plates on wooden ties. 

5. The equipment of railways with such safety appli- 
ances as the block system, complete systems of sema 
phore signals, interlocking apparatus, frogless and safety 
switches, rerailing guards, the use of various electric and 
automatic signals, ete. 

With the rapid growth of the country, the rail- 
way system, and the railway traffic, it is evident 
that considerable improvements can be and should 
be made tor the safe and efficient operation of the 
railways; and the consideration and recommenda 
tion of such improvements may be appropriately an 
dertaken by the Association of North American 
Railroad Superir tendents. 


The Stuart Elastic Tie Plate. 





The device illustrated is primarily designed for 
wooden ties, being claimed to be an advantage even 
for wood ties in respect to smooth and noiseless 
motion. But whatever advantages it may have 
with wood will of course be intensified with iron 
ties, and will reach their maximum with stone ties, 
if the plates prove sufficiently elastic to permit of 
the use of stone ties, as itis claimed they avo. A 
practical test of the use of stone ties, in the form il- 
lustrated in the accompanying Fig. 4, has been made 
in Sweden on the Ystad-Eslof Railway, where, in 
the beginning of 1883, about 100 wood sleepers were 
exchanged for a corresponding number of longitu- 
dinal rock sleepers with elastic tie-plates as rail 
supporters. According to reports from the General 
Superintendent of this railway, the stones have laid 
perfectly still, and the track has not needed any ad 
justment whatever on the part of the road where 
the rock ties and tie plates have been in use. His 
exact words are: ** The stones lie firmer and steadier 
than the wood ties. The tie plates have answered 
every purpose for which they are intended, their 
elasticity has not been lessened in any degree dur 
ing the time they have been in use; they do con- 
siderably lessen the noise from the trains running 
over them, prevent the shaking of the cars, and 
make traveling more comfortable. It seems be- 
yond doubt that in course of time the cost of rock 
sleepers with elastic tie plates will be considera- 
bly less than that of wood sleepers, wherever wood 
sleepers cost more than 40 cts. a piece.” 

On the Bergslegerna Railway in Sweden, the tie 
plates have been in use on wooden ties upon a few 
thousand feet of the track since the beginning of 
1884, and the General Superintendent reports, in a 
letter dated Gothenburg, June 27, 1887, that ‘‘the 
elasticity of the plates has not been lessened in any 
degree, and that none of them have broken.” Of 
course if their elasticity be sufficient and perma- 
nent, a rock tie or any other support, it matters 
not how herd, will answer perfectly well; and if 
rock ties could be made to answer, it is apparent 
that they would have an advantage in cost and dur- 
ability over either wood or steel. There is of 
course no fair comparison between such use of stone 
and that which resulted so disastrously in the early 
days of railways from lack of elasticity in the sup- 
port. If adequate elasticity can be supplied by 
seme device like that illustrated,the whole objec- 
tion to stone falls to the ground, and it becomes 
the best of all possible materials for “* sleepers, ”’ 
as sucon blocks would then have to be called, since 
the term of “cross-tie”’ would be inapplicable to 
them, unless made long enough to cross the track 
like a wooden tie. 

A comparison between the expense of steel ties 
and rock ties with the use of the elastic tie-plate is 
made by the company controlling the elastic tie- 
plate, as follows: 

Coat of Rock-Tie Track per Mile. 
2,080 stone ties delivered at 70cts..... ; 


4,160 steel plates I8cts.each..... ..........2.06. 748.80 
8,220 bolts at 5 cts. ench ..... ......... 00... ‘ 416.00 
640 iron rods at 25 cts.each ............ 160.00 
Total first cost ............. de ine $2,780.86 
Cost of Steel-Tie Track. 
po 8 ae a eee 
4,160 steel plates at I8cts.each .... . ............ 748.20 
eS ae ee ere 166,40 
Win Dah CONN ais So ea ii sea Feces $4,555.20 


Wocden tie track will of course vary tn cost 
within wide limits according to locality, but for the 
items covered above (ties and spikes only) will or 
dinarily run about $1,700, and has to be renewed 
complete every five to eight years, averaging say 
seven years. Of course, if stone blocks could be 
used (we have no opinion to express as to whether 
they can be, except to say that the only obstacle is 
lack of a sufficiently elastic bed for the rail) the 
sleepers become practically iudestructible, at least, 
to a far greater extent than even steel ties; for there 
is ‘nothing in experience with steel ties to date to 
warrant the belief that they will ever be serviceable 
for more than fifteen or twenty years, perhaps less 





FT ig. 1. 


Perspective View. 


To see whether there is any economy in the possi 
ble use of stone blocks it is to be remembered that 
no wise railway manager makes a larger present 
expenditure to save expenses seven years or more 
ahead unless he sees the way to pretty good interest 
on his money, say 8 percent. The present worth 
of 31.00 payable at future periods 7 years apart is : 
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Fig. 2. Section; Showing Alternate Methods of Fasten - 


ing to a Stone Sleeper 








cts. 

Present worth of $1.00 100 0 

> oe 7 years from date 58.4 

i * “ = " 380 

os e = is ae 
“= ee = a 116 223.9 

3 0 : 68 

“ “ 2 ve “ ‘ae 39 

“ “ ag “ “ 23 

or “ 3B ” ‘ l 3 

“ @ + 6 es oe 
“ mm «4 “ 04 164 

Total present worth of saving a $1.00 outlay 
every 7tn year for 70 years sodas 239.3 230.3 
4 , 4 
é / 7 


YY! ———______.. nnn 
4 4 ’ 4 7 
x 4 
XO 





Pig. 3. Plan; Showinre Manner of Arvlying and Remov- 


ing P.atefrom Re il. 

It will be seen from this table how very little 
present difference it makes whether a tie or rail will 
last 28 years, or 70 years, Or forever. As compared 
with an article which lasts 7 years, the respective 
values are, with 8 per cent. interest: 


Lasting 7 years. 28 years. 70 years. Forever. 
Value, $1.00 $2.24 32.39 $2.41 


If, therefore, we take wooden ties as costing with 
spike $1,700 per mile, it is admissible to spend at 
least double this for ties which will last 28 years or 
more, or $3,400; and all of this sum, over about 
$1,456 for the stone sleepers proper, might be devoted 
to elastic plates to carry the rails over them, if 
feasible at all, or charged up as profit. 

We think there are chances in this direction 
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worth some experiment, and should much like to 
see them made with this or some equivalent elastic 
device, as it cannot be regarded as by any means 
demonstrated that this may not prove the best form 
of superstructure, at least for yards and such 
special uses. 

The alternate methods used for fastening these 
tie-plates to stone blocks or rock are shown in 
Fig. 2. When it is a mere stone block or sleeper, 
the form b is used. When it is inconvenient or im- 
possible to use a headed bolt, the form c is used, 
wedges fitting into recesses in the bolt and holding 
it firmly when the nut is screwed up. By loosen- 
ing the nut, however, the bolt can at any time be 
dropped down. 

The elastic tie-plate, however, is not introduced 
primarily for use on either stone or iron ties, or its 
probable use would be very limited, but for use on 
wooden ties. The advantages claimed are, protec- 
tion of the wood from abrasion and cutting, as witk 
any other tie-plate, decreased chance of breakage of 


portion of freight-weight to dead-weight was prac- 
tically the same upon railways of both gauges. 
With respect to the percentages of earnings from 
various sources to the total earnings, the railways 
of 5ft. 6ins. gauge had secured a larger proportion 
of goods traffic, on which the profits seemed to be 
higher than on passenger traffic. The cost of main- 
tenance per mile of line, per mile of track, and per 
train mile was higher upon the5 ft. 6 ins. gauge, yet 
the excess was noteven approximately in proportion 
to the excessin weight of the traffic passing over each 
mile, and to the increased weight of the trains, and 
the balance of economy was largely on the side of 
the broad-gauge railways. The author argued that 


the type of permanent way adopted for the metre- 
gauge lines was not so suitable as that adopted for 
the heavier traffic on the lines of 5 ft. 6 ins. gauge; 
and that an increase in the weight of the rails, in 
the scantlings of the sleepers, and in the amount of 
ballast used on lines of the narrow gauge, would be 
attended with beneficial results. 


The author then 











Fig. 4. Showing Manner of Using Plates with Stone Sleeper, Ystad-E;lof Railway, Sweden. 
The Stuart Elastic Tie Plate. 


rails in cold weather, decreased noise, deemed es- 
pecially important for elevated lines, and especially 
decreased disturbance of the bed of the tie. 

The tie-plate can be exchanged if necessary, with- 
out removing tie or rail, by twisting it to an angle 
of 45° under the rail, as shown in Fig. 3. Their size, 
out to out, is 54g by 7% ins., and thickness 4 to ys in. 
They weigh about 314 lbs. each. It may look as if 
the plates would tend to break or bend inthe center, 
but this is said not to be the case if they are prop- 
erly bolted down. In any case, it isa mere question 
of proportion to avoid this danger. 

Further information in regard to these plates may 
be obtained of Mr. C. M. Stuart, 31 Broad St., New 
York, who invented them and is introducing them 
intothis country. 


Broad vs. Narrow Gauge in India, 


At the meeting of the Institution of Civil Engi 
neers on March 12, Mr. FRANCIS JOHN WARING, M. 
inst. C. E., read a paper on * Indian Railways: the 
Broad and Narrow Gauge System Contrasted.’’ 
The author showed that, notwithstanding the 
higher outlay of capital per mile on the broad- 
gauge than on the metre-gauge lines, the average 
net returns were higher upon the broad-gauge rail- 
ways. This was due, not only to the total earnings 
per mile being higher, but also to the fact that the 
working expenses did not increase in the same pro 
portion per mile per week and per train mile. The 
cost per 1,000 gross ton miles moved was more than 
50 per cent. higher upon the railways of the metre 
gauge, upon which the percentage of working ex- 
penses was 12} per cent. higher than upon the broad 
gauge. The coaching receipts per train mile were 
in favor of lines of the broad gauge to the extent of 
nearly 10 per cent.; but the percentage of freight to 
dead weight was 2.13 per cent. in favor of the metre 
gauge railways. A similar examination into the 
statistics of the goods traffic showed greatly in- 
creased economy in the working of the broad-gauge 
lines. The proportion of paying freight upon the 
capacity hauled was in their favor, while the pro- 


discussed the cost and particulars of locomotive ex- 
penses, and showed that the average expenses per 
1,000 gross ton-miles were nearly 28 per cent. in 
favor of the broad-gauge lines. On the other hand, 
carriage and wagon expenses were less on metre 
gauge lines, as were also, to some extent, traffic ex- 
penses per train mile. Finally, the average amount 
of general charges per train mile was much higher 
upon railways of the metre gauge than upon those 
of the 5 ft. 6ins. gaage. 


Tables for Power of Compound Pumping 
Engines. 








BY JOHN W, HILL, M. RF, 


For the purpose of simplifying and facilitating the 
calculations required in proportioning non-receiver 
compound rotative and direct acting pumping en- 
gines to the work required in any given situation, 
the following tables were prepared. 

Having the quantity of water to be delivered per 
day of 24 hours and the type of engine (rotative or 
direct acting) fixed, the dimensions of pump are 
easily determined as for resistance. 

Five million gallons per diem., with a rotative en- 
gine operating at 150 ft. piston speed per minute, 
estimated loss of action taken at 4 per cent. of 
plunger displacement. 


5,000,000, ew y as 
axe 7 3472.2 galls.‘per ‘diem. 
Capacity of pump per minute. 
3472.2 
a 3616.87 galls.tper min. 


With a duplex arrangement of pumps, each pump 
will have a capacity of 


3616.87 
7 “ = 1808.435 galls. 
or 808,435 
, ~~ ~ = 12.0562 galls. per foot of travel. 





And proper area of plunger. 


12.0562 © 231 


3 = 232,08: sq, ins, 


equivalent to a diameter of 


232.004 


Dia 17.19 ins. 


or for convenience say 17.25 ins. If such plunger 
had a stroke of 3 ft., the revolutions of engines 
would be 25 per minute. 

Assume this 5,000,000 galls. is delivered against a 
head including friction of 277 ft., or 120 lbs. in round 
numbers, then the moment of water load is 

17.257 & 0.7854 >< 120 = 28045.2 Ibs, 
and the moment of steam end of engine to easily 
overcome this load, including friction of engiue, 
should be 
28045.2 ; 
xy 7 3204.85 Ibs. 

The usual proportion of low-vressure to high- 
pressure cylinders in two-cylinder compound rota- 
tive pumping engines is 4 to 1. Now, having deduced 
the moment of work for the steam piston, the in- 
quiry that follows is, What shall be the steam-pres- 
sure, point of cut-off or grade of expansion and di- 
ameters of steam cylinders? 

The steam pressure is usually arbitrated, and for 
purpose of illustration may be taken at 100 lbs. by 
gauge. If the engine is to work for high duty, the 
number of expansions would be taken at 14-16 or 
the cut-off in the high-pressure cylinder fixed at 
\4-stroke of piston. 

Referring to the subjoined table for an absolute 
pressure of 115 lbs. (100 lbs, by gauge) and a cut-olf 
in the first cylinder of \4-stroke, the mean effec- 
tive pressure (upon the assumption that the steam 
is cut-off and expanded and the entire work done in 
the second or low-pressure cylinder, is 24.86 Ibs. 
(engine worked condensing) and area of L. P. piston 
for the case of 5,000,000 galls. per day against 120 lbs. 
total head or pressure. 

32,904.35 12804 ; 
00 330.4 sq. ins, 
or say 41.25 ins. diameter. 

The usual proportion of steam cylinders adopted 
for such a case would be 21 H. P. and 42 L. P., 
which, as the illustration shows, are ample for the 
quantity of water and head taken in the example. 

It sometimes happens in water-works practice 
that itis desirable to take an engine pumping in 
low service and adapt it to high service or the re- 
verse. In this case the dimensions of steam cylin- 
ders are fixed, and generally the boiler pressure 
known. 

For given steam pressure and desired point of 
cut-off, take from the table the mean effective pres- 
sure, and multiply the area of L. P. piston by this; 
the product will be the moment of work for both 
steam pistons ; for example, 


Let the diameter of H. P. piston be nce 





° diameter of L. P. ‘ 
a steam pressure 80 lbs, 
se expansion a. “ 


The nearest tabled cut-off is # for this number of 
expansions, and mean effective pressure (always 
upon the assumption that the steam is admitted, 
cut-off, and expanded in the L. P. cylinder, or that 
to the actual mean effective pressure in the second 
cylinder is added the corresponding mean effective 
pressure in the first cylinder, reduced in inverse 
proportion of cylinder areas) for 95 lbs. absolute (80 
by gauge) 23.017 Ibs. 

This into the area of L. P. piston reduced in pro- 
portion of 8.5 to 10 gives the moment of water load, 


23.017 < 1017.9 X .85 = 19914.65 Ibs, 
The head to be pumped against will be taken as 
equivalent to 90 lbs., then area of pump plunger, 


19914.65 
i = 221,27 sq. ins. 
) 


corresponding to a diameter of 17.00 ins. nearly, and 
two such pumps double acting at 150 ft. piston speed 
will discharge 4,767,017.8 galls. per day with an al- 
lowance of 4 per cent. for loss of action. 

The tables for crank and fly wheel engines are 
calculated for the following proportions of steam 
and of pumping engines: 


High-pressure cylinder, area................ ... 1,000 
" vi ae A epee 0.025 
Low : = esc cei sia din deg aa 4,009 
s ze | clearance oi Ede Nap tities -. 0,100 


Woolf style, intermediate space represented by the 
clearance of low-pressure cylinder. 
Counter-pressure, absolute, 3.00 Ibs. 
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Table A contains the data upon which the follow- 
ing tables of mean effective pressures are calcu- 
lated, column 1 giving the decimal of stroke of 
high-pressure piston to point of cut-off, from 4 by 
* to full stroke. 


100 


TABLE A.—EXPANSION FOR DIFFERENT POINTS OF CuT- 
Orr. WooLr COMPOUND ENGINE, 


Clearance taken 24% Piston Displacement. Cylinders, 
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ends of four proportions or classes of compound, du- 
plex, direct-acting pumping engines, thus 

Class A embraces engines where the diameter ot 
L. P. piston is 1.5 times the diameter of H. P. piston, 
as 8 and 12,12 and 18, 16 and 24, etc. 

Class B embraces engines where diameter of L. P. 
piston is 1.6 times the diameter of H. P. piston as 10 


TABLE C,—Compounp DupLex Direct ACTING 
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diameter, and the steam pressure is 70 lbs. What 
size or diameter of pump will this work against a 
pressure or head of 80 Ibs. (184.64 ft.)? 

The data will be found in class A. 

The area of the L. P. piston (24 ins, diameter) is 
452.39 sq. ins., and mean effective pressure for abso- 
lute pressure of 85 lbs. (70 by gauge) is 58.4388, and 
moment of water load: 


Diameter 1 to 2. 452.30 x 58.438 « 85 = 22471.24 Ibs, 
a ENGINES, 
. Cylinder Volumes and Clearances stated in terms of H. P, ‘ . 7 ees . 
3 = Cylinders and Steam Full Stroke, H, P, Cylinder. TABLE, E.—MERAN EFFECTIVE PRESSURE, ENGINE 

2 § = ’ WORKED NON-CON DENSING, 

~! e.; = i 2s = ‘- 2 SE Compound Dupler Direct Acting Pumping Engine. 

i =? == z= = z= s so Class of Engine Steam full stroke H. P. cylinder; Counter-pressure V7 Ubes- 
=, Ga S.- | S| eS | SE .} ae Terms abs 

Sei anti ee) BY | SE | SF | BS | Ss A, Biet sz 

Simm} ey SE | Re ORE | OS | ae 
A Oe eee ee ee Dem.C. P. oy). (Hi. P. = 1,00)... 4. 6. It e 7. Class of Engine 

8.200 3.666) 1.09756 32.994 | 30.061 3.4082 | 0.0303 ; P. cylinder, area - (ae s OD ie: 

O13 5.857 3.666] 1.09756 23.566 | 21.472 3.0667 0.0424 as a clearancer 0.0630 /0 0630/0 .0630 0.0600 “4% B. C. D 
0.20 4.555 3.666) 1.09756 18.330 16.698 2.8153 0.0545 Intermediate space (0. Sagsie-Seenre. 2088) ) 20 os 
0.25 3.727 3.606] 1.00756 14.996 13-663 2.6147 0.0886 ‘LP. cylinder, area. . + «+ Te tee tees  ‘nitéal Pres- Constante 
0.30 3.154 3.666) 1.09756 12.691 11.562 2.4477 0.0788 oe ; clearancer .. 0.1125 0.1280)0, 1235 0.2040 sure 
0.35 | 2°733 3.666) 1.00756 10.996 10.019 2.3045 0.0909 Expansion H. P. cyl... 1 .0000}1.000 | 1 .0000't .cono Absolute 0.72869 = O6kese O42 0.46587 
0.40 | 2.412 3.666) 1.09756 9.705 8.842 2.1795 0.1080 intermediate. . oscely senetn aunale sen -—— cee cee =a ; 
0.45 | 2.158 3.666] 1.09756 8.683 7.911 2.0682 | 0.1151 a,  Space........ 1.3190) 1 4391/1 4350/2 2500 65 30.364 27364 28 2 13.28) 
0.50 1.952) 8.666} 1.09756) 7.854 7.156 1.9679 0.1273 Expansion L, P. cyl 1.8254 5 Sori 9640 2.2584 70 34.008 30.777 3t 679 15 611 
0.55 | 1.783 3.666) 1.09756 7.174 6.536 1.8773 0.1393 ‘Total expansion. . ee eeait Sean tbe 75 37.652 34 180 2h. 156 17.4 
0.60 | 1.640 3.666) 1.09756 6.598 6.012 1.7937 0.1515 Effective sees 5 ee ae aa 80 41.295 37.602 38.633 4) 269 
0.65 | 1.519 3.666) 1.09756 6.112 5.568 1.7170 0.16396 Hyperbolic Log.................. 0.6018\0.7081)0.6750 0.8146 85 44.938 41.015 42.111 2 50 
0.70 | 1.414 3.666) 1 09756 5.680 5.183 1.6454 0.1758 Reciprocal total expansion 0. 3846/0. 3440)0 .3548'0. 1968 9) 44427 45.588 24h 
0.75 | 1.823) 3.666) 1.00756 5.323 | 4.850 | 1.5789 | 0.1876 : a 95 47.840 49.065 27150 
080 | 1.242) 3.006 109736 4.907 4.553 1.5158 0.2001 es ner SS 100 51.253 A? 542 20° 587 
0.8 | 1.171) 3. 097! a 4. 4569 (0. 2122 % 4m 9. . ) M4 665 Mw O19 31.978 
0.90 | 1.108 3.068) 100756 4.458 | 4.082 1.4017 | 0.243 8nd 16, 15 and 2%, etc. — : 110 57 O78 50.406 4 NG 
1.00 | 1.000 3.666) 1.09756 4.023 | 3.666 1.2991 | 0.2485 Class C embraces engines where the diameter of 115 6P.490 62.973 36.577 
nal ne tla sa “ 2L. P. piston is 1.57 times the diameter of H. P. om o a. on = a ld 
f ee eee Re : eae 3 : of a oe an) a 

Column 2 gives the expansion of steam in the Piston, as 14 and 22, 21 and 33, etc. - i mes S se 


high-pressure cylinder for the corresponding point 
of cut-off. 

Column 3 gives the constant expansion in the low- 
pressure cylinder. 

Column 4 the constant expansion in the interme- 
diate void or L. P. cylinder clearance space. 

Column 5 the total expansion. 

Column 6, the effective expansion. 

Column 7, hyperbolic logarithm of effective ex- 
pansion, and 


Class D embraces engines where the diameter of 
L. P. piston is two times the diameter of H. P. pis- 
ton, as 12 and 24, 16 and 32, 18 and 36, etc. 

The table contains the piston displacements, clear- 
ances and expansions, based upon volume (1) and 
expansion (1) in high-pressure cylinders. The hy- 
perbolic logarithms for the effective expansions 
and the reciprocals of total expansion. 

Table D is calculated for compound duplex direct- 
acting pumping engines, when worked condensing , 





The head is 80 Ibs., and area of plunger which a 
steam end containing high-pressure piston 16 ins. 
diameter, and low-pressure piston 24 ins. diameter, 
with steam pressure of 70 lbs. well drivers: 

22,471.24 


280.89 sq. ine. 
ba) 


corresponding to a diameter of 19.0 ins. nearly 


TABLE B.—MEAN EFFECTIVE PRESSURES, WOoLF CoMPOUND ENGINES. 


H. P. cylinder=1. L. P. cylinder = 4. 


Clearance H. P. cylinder 


0.025, L. P. cylinder = 0.10. 


Intermediate space 


0.0 and Counter Pressure 3 lbs., abs. 


Ew LEE 


Points of Cut-off, High Pressure Cylinder. 


| 0.60 | 











Points of Cut-off, H. P. Cylinder. 










































Initial 0 10 | 0.15 | 020 | 0.25 | O.30 | 0.35 0.40 | 045 | 0.60 | 0.55 0.65 0.70 | 0.75 0.80 0.85 0.90 | 1.00 
Press’r Constants, e Constants. Constants, 

Abs’lutelo 13136 0.17166 |0 20896 0.24096 | 0.97987) 0.30854 | 0.99157 | 0-35809 | 0.38328 0.40736 0.43026 , 0.45224] 0.47922 | 0.49341 | 0.51263 0.53119 0.54014; 0.58280 
"a ‘ "4.881 7.999 9.501 11.535 13.43% | 5.5 12 16.894 18.485 19.997 21.441 22.815 24.134 25 393 26.605 27.758 28.871 29.948 31.973 
6h 5.538 | 8.158 | 10-543 12,747 140m is.138 18.552 20.276 21.973 23.478 24. 967 26.395 27.759 29.072 30.321 31.527 32.604 34-888 

70 6.194 9.016 | 11.585 13.958 16.171 18.248 20.210 22.066 23.829 25.515 27.118 28.657 30-125 31.539 32.884 34.183 36.440 37.802 

} ‘ ‘ 6 « 6) « . a ° e gac ‘ n ean 

5 6.85) 9.874 | 12. 5.169 as 7 21.888 23.856 25.740 27.552 29.269 30.918 32.491 34.006 25.447 36.839 38.185 40.717 

to 7.500 10.73% 13.000 16.361 isan oe Soe 25 .647 27.662 29.589 31.421 33.179 34.857 36.473 38.010 39.495 40.931 43.631 

85 8.166 | 11.591 | 14.711 17.592 | 20.279 22. 8ul 26-183 27.437 29.579 31.626 33.572 35.440 37.224 38.940 40.573 42.151 43.677 46.546 
90 8.822 | 12.440 | 15.752 18.803 21.648 24.319 26.841 29.228 31.495 33 .662 35.723 87.701 39.590 41.407 43.137 44.807 46.4253 49. 460 

95 9.480 | 13.308 | 16.794 | 20.015 23.017 25.846 28.499 31.018 33.411 35.699 37 875 39.963 41.956 43.874 45.699 47.463 49.168 52-374 
100 10.137 14.166 | 17.836 21.226 | 24.387 27.354 30.157 32.809 35.328 37.736 40.026 42.224 44.322 46.341 48.263 50.119 £1.914 55.289 
105 | 10.795 | 15.024 | 18.878 22.457 | 25.256 | 28.972 | 31.815 | 94.509 | 37.244 99.773 | 42.177 | 44.485 | 46.688 | 48.808 | 50.826 52.775 54-060 58.203 
110 11.450 | 15.883 | 19-920 | 23.648 27.126 30.389 33.473 | 36.390 | 39.161 41.309 44.328 46.746 49.054 51.275 63. 389 55.431 57.406 61.118 
115 12.107 | 16.741 | 20.961 | 24.860 28.495 31.907 35.130 | 38.180 | 41.077 43.846 46.480 49.007 51.420 53.742 55.952 58.C87 60.151 64.032 
120 12.764 | 17.599 | 22.008 | 26.071 f 425 36.788 39.971 | 42.993 45.883 48.631 51.269 53.786 56.209 58.515 60.743 62.897 66.947 
125 13.421 | 18.457 | 23.045 | 27.282 31.384 34.942 38.446 41.761 | 44.910 47.920 50.782 53.531 56.152 58.676 61.079 63.399 65.642 69.861 

| { 








Twe such pumps, double-acting, will deliver at 100 

















Column §&, reciprocal of total expansions, from 
which, and the pressure at cut-off in the H. P. 
cylinder, the terminal pressure is deduced. 

For small variations in the proportions of cylin- 
ders and in the clearances, the constants given can 
be used for fair approximations. 

Table B contains the mean effective pressures for 


and gives for each of the four classes the mean ef- 
fective pressure reduced to work of L. P. piston for 
the absolute pressure of column 1, for example: 
TABLE D.— MEAN EFFECTIVE PRESSURES, ENGINE 
WORKED CONDENSING. 
Compound Duplex Direct Acting Pumping Engines ; 
Steam Full Stroke; H. P. Cylinders, Counter Pressure, 


ft. piston speed per minute 4,034,300.9 galls. per day 
of 24 hours. 

Table E contains the mean effective pressures for 
compound, duplex, direct-acting, pumping engines, 
worked non-condensing. 

The table of mean effective pressures is applica 




























the points of cut-off in high-pressure cylinder given 3.5 Ubs. abs. ble only to the Woolf or non-receiver type of engine, 
across the head of table, and the absolute pressures | ——————" eer - and assumes that the steam is admitted directly to, 
(at cut-off) given in the firsteolumn. The constants Class of Engine a entire work performed in the second or 
: —__—_—— - s. P. cylinder. 
under the points of cut-off respectively are deduced Initial A ; B C D pak y s , : cient i 
as telleews: y e ratios of expansion have been calculated as 
Let L = decimal of stroke H. P. piston to point of PTe™Te iP cemnmcaon follews: : 
eaten. yon 0.72309 0.68252 0.69542 0.46587 Let a = volume of H. P. cylinder swept through 
l = clearances of H. P. cylinder expressed in ~~. > » 26 7: by piston = 1. 
Eoutaant of chsuhe. * | om o> ‘a = - ¢ ={clearance in decimal of stroke of H. P 
r = ratio L. P. to H. F. cylinders. , | Se ae lam | ae ae a ; 
h = hyperbolic logarithm of effective expan- 8% | 58.488 54.515 55.611 36.098 4a = volume of L. P. cylinder swept through 
2 a 9 | 62.082 | 57 RT 58.088 38.428 by piston = 4. 
slob, an 8% | 63.726 61.340 62.565 40,659 4cz=cl -e of L. P. eyli . 
x = constant for given point of cut-off ; then, 100) | 68.389 64.758 66.042 43.087 ©. GOT ERES OF Fn 2. CF inder. 
ws | eas = os = x= point of cut-off in decimal of stroke 
x i 4 76. 71.5 i ail ‘ 
a= (UL +) oe oh 6 StS ins §.299 | 74.990 76.473 || «BOUT H. P. piston. 
¥ r 120 83943 73.48 79-00 re D — stroke of both pistons taken as unity. 
This constant, multiplied by the absolute pressure = ee _ ate lite 
of steam at cut-off, less assumed counter pressure of 135 4.873 | 88.641 =| «WOR 5 She as * ee a 
3 lbs., gives the corresponding mean effective pres- © ————————__________[{[___[l_|_______ ee 145 
sures, The steam end of a compound, duplex, direct-act- Rae ee 
a+e a+e¢ 


Table C contains the genéral datafor the steam ing, condensing engine has cylinders 16 and 24 ins. 
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a 


4at+4c+ce 4+5¢ 


= 


a +e+4e 145¢ 


Es — E, Es. 

E,—E, E: E:. 

Where E — expansion in H. P. cylinder. 

E, — expansion in intermediate space or in 
the combined clearances of both cylin- 
ders. 

E, — expansion in L. P. cylinder, 

E, — effective expansion, and 

E, — total expansion. 

For a given volume (x + ¢) of steam cut-off in 
H. P. cylinder, it is assumed the corresponding 
volume cut-off in L. P. cylinder will be represented 


2 Cc 2+¢ 
by — + ——-——, and the total effective work for 
4 4 4 


1 sq. ir. of H. P. piston, and 1 ft. of stroke, per 
pound total or absolute pressure, 





r+e 
H = (Hyp. Log. of Es +1) (=) 


.. if p= absolute pressure and p, — average back 
pressure, then (W p)— p — average mean effective 
pressure per square inch of L. P. piston, for the 
work of both pistons combined. 


Changing the Color of Blue-Print 


The conversion of blue ferro-prussiate photo- 
graphic prints is now accomplished, according to 
La Nature, by taking the positive blue-print, when 
thoroughly washed and dried, and plunging it into 
a solution of ammonia, in which it is kept until it 
has nearly or entirely lost its color, which operation 
lasts from two to four minutes. The printis rinsed 
and plunged into a bath of tannic acid, this continu- 
ing until the desired sharpness and tone have been 
obtained. The last operation requires a bath of 
about twelve hours, and if, at the end of such 
length of time, the color be not dark enough, it is 
intensified by adding to the bath a few drops of am- 
monia; after a lapse of one or two minutes, the 
prints are rinsed 1n an abundance of water. By 
means of this treatment they are made to present a 
beautirul appearance, resembling, especially in 
color, sepia drawings. 

To impart a black tone to prints made by the 
ferro-prussiate process, they are plunged into a sol- 
ution of four parts of potash in one hundred parts 
of water, then, when the bjue color has entirely dis- 
appeared under the action of the potash, anda yel- 
lowish color has taken place, they are immersed ina 
solution of four parts of tannin, alsoin one hundred 
parts of water. On again washing, priats are ob- 
tained whose tone may be assimilated to that of 
pale writing ink. 


A Drifting Test for Steel Angle Bars. 
The cut herewith illustrates a drifting test of the 
toughness of medium steel for structural purposes 
recently devised by Messrs. Hunt & Clapp, of the 
Pittsburg Testing Laboratory, as a supplement to 
other tests, and found to be one of the most effect 
ive of them all. ‘The cut we have had prepared from 
an actual specimen sent us by Messrs. Hunt & 
Clapp, and itis as faithful as our artist can make 
it. The metal is throughout absolutely without a 
sign of crack or outward blemish. 
Tbe angle illustrated is a piece of 6x4 x ‘4-in. 
angle, which tested as follows in an Olsen machine: 


Ultimate strength....... La 61,810 Ibs. 
Elastic limit. . seebecesa é win ee 
Elongation in 8 ins. i 28.25 per cent. 
PROGRCCION OF GEOR... .. ecvcccesccsscves Sate = 

The large holes shown were originally %-in. 
punched holes, of the size of the small holes which 
show in the cut, punched 2 ins. from edge of angle, 
and 3 ins. between centres. The angle so punched 
was then placed on a blacksmith’s anvil aud the 
holes enlarged to their present size by the blows of 
a sledge on a Grift pin. The holes now average 
1% ins. in diameter, with edges perfectly sound 
througbout, and the flow of the metal is graph- 
ically shown. 

This test is an inexpensive one, and in Messrs. 
Hunt & Clapp’s opinion, is a very satisfactory one. 
They now use it regularly on all steel which is to 
be riveted up without reaming, and also in other 
cases where they wish to demonstrate the qualities 
of individual bars. 





A cropping answers very well for such a test, 
and it is found that material which is “short’”’ or 
burned, or which is too bard chemically, will fail 
under such treatment. This particular specimen 
was made at the Pencoyd Iron Works, and is a 
sample of a batch of angles which will go into the 
new Hawk Street Viaduct in Albany, N. Y., of 
which Prot. PALMER C. RICKETTs is the engineer. 
The specifications used for this material are Coop- 
er’s specifications for medium steel. 


This test is precisely in the line of a too limited 
list of others, which substitute a test somewhat ap- 
proximating the actual destructive strains of ser- 
viee for the bare tension and compression tests, 
which are all right for the members or parts of 
members exposed to like strains in service, but 
which give no absolute indication of how the metal 
will behave under other than tensile and compres- 
sive strains. Rails, for example, are now bought and 
sold absolutely without an effective test for their 
real wearing qualities. We have often stated, and 


The Use of Liquid and Gaseous Fuels." 


I preface this paper by saying that this subject was as 
signed to me, I presume, because I betrayed an interes: 
in it at our last meeting as an iaquirer, and not because 
of any technical knowledge I possess concerning it, |t 
has never been a habit of my life to shirk a duty. Ip 
performance of the duty in hand, I can only offer you 
the result of the work of an editor or compiler of infor- 
mation and opinions kindly placed at my service by 
friends, and gathered otherwise, and here bound into a 
rough fagot, which if your patience serves, you may take 
a part, if it so please you. 

In the announcement of this topic, the first thought 
of the hearer or reader turns naturally to petroleum, and 
it is almost of necessity that this paper should most 
largely deal with it asthe most prominent of gaseous or 
liquid fuels. 

What is petroleum? The scientists cannot agree upon 
an exhaustive descriptive reply. It is a natural hydro- 
carbon oil, and perhaps as near an analysis as is possible 
may be: 

Carbon, 84; hydrogen, 14; oxygen, 2. 

Fopularly speaking, it has been in use, one way and 





Drifting Test for Steel Angle-Bars; Pittsburg Testing Laboratory. 


now repeat, that the real tests which it is desirable 
to establish for rails are, first, a wearing test under 
abrasion; secondly, a deformation test under im- 
pacts of heavy loads at very low velocitics; thirdly 
(and this is the only test for rails now practised 
which sheds any real light on their quality) 
breaking tests under impact. All chemical and 
mechanical tests other than this merely serve the 
negative use of excluding exceedingly bad rails. 
They do not show whether a rail of fairly good metal 
will wear well or ill in service, but rather, often 
indicate directly wrong conclusions. 


Another test of this practical nature, which we 
may mention for illustration, is Mr. F. M. WILDER'S 
bending test for stay-bolt iron. Finding the ordi- 
nary tests gave no direct evidence whether stay-bolt 
iron would prove good or bad, and reasoning that 
stay-bolt fractures resulted from bending due to ex- 
pansion and contraction until the bolt was broken 
off, as one might break a piece of wire in his fingers, 
it occurred to Mr. WILDER to imitate these strains 
exactly. <A piece to be tested, 2!¢ to 3 ft. long, was 
fixed in a vice, and a piece of pipe siipped over it to 
give a grip, leavingabout siz inches bare next to the 
vice. Two men then walked around with the end 
of the pipe until the test piece was bent to a right 
angle, when they walked back again, and bent it to 
a right angle the other way. The quality was 
judged by the number of complete right-angle 
bends which it was possible to form without frac- 
ture, which varied from 4to 16in \-in. iron sold as 
good stay-bolt metal, although the same lot would 
vary only two or three bends. A stipulation that all 
metal accepted must stand 12 bends resulted in a 
very speedy improvement in the quality of the 
metal, and gave the manufacturers a definite 
criterion, which greatly aided them also by en- 
abling them to determine just what was necessary 
to fillthe requirements. Until consume7s determine 
such standards as this, it is quite idle to expect 
manufacturers to fulfil theirexpectations. They do 
not know how to do so, in the first place; and as the 
consumer will not give them credit for it, in the 
second place, for lack of a standard of comparison, 
but will probably buy some other iron }¢ ct. per Ib. 
cheaper, why should they take the trouble? 


We welcome all simple, straightforward tests like 
these, believing them the most truly scientific and 
effective, and commend the one we now illustrate to 
the attention of our readers. 


another, for about forty years. About that time has 
elapsed since scientific men first considered and studied the 
character of a dark, oily fluid which trickled from some 
seams in an English coal mine. In the intervening time 
it has been utilized in chemistry and the arts to an 
extent almost beyond belief, and demanding a constantly 
increasing scientific nomenclature as its uses have been 
adapted or expounded. 

The abundance of its supply has, within the past 20 
years, led to efforts for its successful use as a fuel, but 
the original methods have not been materially im- 
proved upon. 

The romance of the story of coal and of petroleum 
(if we choose to consider the two as of close kin) is ex- 
ceedingly attractive, and one which I would like to fol- 
low. My assigned subject, however, instructs me to 
speak only in a utilitarian way, and vulgarly and prac- 
tically to consider fuels, 

At the last meeting of this Association, held in Cleve- 
land, O.,two water departments reported experiments 
with crude oil. Mr. GEREcKE, of Chicago, while not 
prepared with details, reported adversely, and in favor 
of coal. His Jater detailed report, as printed in Pro- 
ceedings, confirms the statements he made from memory 
on the 6 months’ experiment in the use of oil in the 
Chicagg Water Department. He says, however, that the 
possible saving of labor and in repairs by the use of 
oil do not enter into his statement. 

The other Water Department to which I have alluded 
is that of Cleveland, O. Mr, WHITELAW, Superinten- 
dent of that City Department, reported at our last 
meeting an extraordinary evaporation by oil fuel, 

_ which has been quoted and widely circulated by the 
Standard Oil Co, I have asked Mr. WarreLaw for the 
comparison in dollars and cents between the results of 
coal and oil fuel. He reports as follows: 

The foliowing calculations show the relative value of 
coal and petr.leum as fuel for making steam as deter- 
mined with oil at the water-works pumping station on 
Division St., beginning at 145 Pp. M., Sept. 30, and termi- 
nating at 7.45 Pp. M., Oct. 2, being 54 hours, or 244 days. 


COAL FUEL. 
Coal consumed: Average for 1886, 3,000 Ibs. per 

millivun gallons 3334 tons (of 2,000) at $1.35 $45 56 
Labor, one fireman Bt hours at 23 cts....... ikl 1242 
Coal wheelers, 244 days at $1.6634.................. 3.75 
Hauling ashes, 1 day Waid abicdal ete Mieetmdee eV oe wears 2.75 
Costing of pumping 22% million gallons.......... $64.45 

OIL FUEL. 

Oil consumed, 6,131 galls, at 144 cts................ 76.64 
Labor, 1 man, half 54 hours—27 hours at 18% cts, 4.95 
Cost of pumping 22% million gallons............ $81.58 





* Read by L. H. Gakbnger, of New Orleans, La., at 
the Louisville Meeting of the American Water-Works 
Association. 
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Difference in 54 hours or 244 days.... ..... 75 
Oeeee pod year one battery of boilers... ... $2,274.00 
Difference’ per million ens sa eae 75 ets. 
ee. eee 4 = --» - $5,475.00 


per day wenn tecceees seeereesesecee ee 

In this connection it is to be remembered that Chicago 
and Cleveland enjoy unusual advantages in the matter 
of practical proximity to both coal and oil fields. 

It is claimed by the friends of crude oil that 3 bbis. of 
42 galls, each, equal and slightly exceed the heating ca- 
pacity of one ton of good coal, This claim is confirmed 
by several large manufacturing establishments. This 
conceded, the average steam user has only to consult his 
jocal coal market to determine comparative economy. 
In adopting crude oil, he may, under average conditions, 
in the light of the reports J have read. gain a saving of 
the labur of firemen or stokers. I cannot go so far as to 
include cleanliness; for I have not seen nor have I heard 
of a fire-room where oil is used, that is either clean or 
sweet smelling, On thecontrary, waste oil is everywhere 
about such furnaces, and the neighborhood is perfumed 
from early morn to dewy eve, and until morning comes 
again, not only with this, but with the language of de- 
nunciation in the vicinity, which hath a sulphurous flavor 
and which doth not savor of piety. 

While upon the subject of smell, let'me say that some 
claini it is due to leakage in the storage tenks or in con- 
veying pipes. Others claim it is due to imperfect com 
bustion. I incline to the latter view, although the Lon- 
don Warehouse Co. reports a heavy percentage of loss by 
evaporation through the wood of the barrels, Perfect 
combustion is not dependent upon any special form of 
burner, or to atomizing by steam or by air. But the air 
and steam systems each have their advocates and sup- 
porters, and oppose each other. This desirable perfect 
combustion is dependent upon physical laws in supplying 
the elements requisite for the purpose, and is a subject 
now occupying the attention of many students and in- 
ventors. It is admitted that the appliances now in use 
for burning oil have not, to say the least, reached the 
limit of perfection, and that, under equal conditions, it 
cannot everywhere compete with coal. Unfettered by 
“Trusts,” it might perhaps do so. 

I have visited many water-works plants and large 
manufactories during the last few years, and have been 
struck by the careless handling of coal to the furnave; 
i.e., the reckless firing and waste of fuel. Now, under 
such circumstances, any attempt at improvement or 
economy, whether in furnaces or in grate bars, or in 
change of fuel, is hedged about with a carefulness in 
trial which did not characterize the pre-existing condi- 
tions or practice. That carefulness goes always to the 
credit of the new system. 

My own judgment is that good coal, handled by trained 
firemen held responsible under proper rules, with the 
checks of an automatic pressure gauge, of the automatic 
register of a boiler feeder, and accurate measurement of 
coal in the boilers,—in other words, with a good system 
of record anda trusty engineer to keep the record,—is 
demonstrably, in water-works practice, quite as econom. 
ical a fuel as petroleum under existing conditions of 
competition. 

I do not find that oil is anywhere used as a fuel simply 
for economy. I think I can discover special reasons why 
oil should be used under some circumstances rather than 
coal, even at superior cost. An extensive correspondence 
on the subject develops to my satisfaction that, as fue} 
for steam purposes only, the economies are liberally 
stated in relative cost of the fuel and labor. Otherwise 
stated, oil may be preferable where intensity of heat and 
the entirely steady maintenance thereof, subject to quick 
control, is desirable, 

This can be automatically achieved by the use of oil 
and it is therefore commended to electric light plants, gas 
works, iron and steel works, glass works, etc., very many 
of which establishments endorse the use of oi! as prefer- 
able to coal. For instance, Maj. CASTLE, Superinten- 
dent of the Barber Asphalt Paving Co., with several 
large plants in the United States, finds an economy in the 
use of oil amounting to over 30 per cent. over coal. This 
economy is ineidental to the character of the business. 
An accuracy in intensity and quick control of applied 
heat is essential, whether in treating the sand used or in 
the distillation of the crude asphalt. In using coal, 
fires often have to be drawn and furnace doors thrown 
open and often without relief-entailing labor. loss of 
fusl, and the ruin of valuable material. Of course, he 
finds oil a more economical fuel than coal. 

At the late meeting of the National Association of 
Brickmakers, at Memphis, Tenn., Mr. 8, P. CRAFTS reed 
& paper from which I extract the following. Aftera 
comparison as between wood, coal, gas, and oil, and care- 
fully considering them, he says: 


From this it seems that there is very little difference 
between the cost of coal and oil, unless some other con- 
sideration intervenes. You may keep your bricks-at a 
dull red for any length of time, and fail to burn them 
hard; but if you can in a shorter time, with oil, get the 
requisite temperature, then do the work in less time and 


at a saving of fuel, It seems to me that in this shortening — 
saving 


of time, and ist 
taver ef ail cane tee ne OetnatEs engemens Me 


Mr. CRarr, inthis paper, further says that be“ does not 
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think the same argument or economy will hold goo~s 
when the two fuels are compared in use under boilers. 

Further to illustrate the difference between steam 

users and the other consumers alluded to and the relative 
economies, in a discussion on the subject last fall, in the 
Franklin Institute, it was stated that a certain Philadel- 
phia manutacturer had enjoyed the free use of gasoline 
for generating steam from some petroleum factory. 
Later, the manufacturer was asked to pay forit. After 
consideration, he decided on grounds of economy to use 
coal at the market price, rather than pay anything at al] 
for gasoline 

In Pennsylvania, with‘ oil at 30 cts. per bbl., it has been 

shown that it costs nearly ) per cent. more to move a 
train of cars 100 miles by means of oil than when burning 
coal. Coal and oil are equally accessible, and at the lowest 
prices in that State, and the great Pennsylvania Railway 
still burns coal 

The attention now being given to the subject through- 
out the country is something wonderful. Hundreds of 
thousands of dollars have been spent by private parties 
in experiments, and patents are being continually ap- 
plied for in this connection, Something like fifty 
burners are on the market, and with more to follow 

As to Safety.—It is claimed that the use of oil may be 
deemed entirely safe on land, Prominent insurance 
companies, however, are watching it jealously, and its 
delivery by gravity tothe furnace is for the most part 
forbidden, In quarters of high authority, it is denied 
that any explosion or conflagration has ever resulted 
from its use. The most notable case, to the con- 
trary, is the steamer Julia disaster at San Francisco, in 
the past year. She used oil for fuel. She was a large 
ferry-boat of 407 net tons, owned by the Southern Pacific 
R. R. Co., plying between South Vallejo and Vallejo 
Junction. The boat was-shattered from end to end by 
the explosion ; 34 persons were killed and 22 more or less 
seriously injured. Only 3 persons on board escaped seri- 
ous injury and the financial loss was $250,000. The coro- 
ner’s jury censured the U, 8, Inspector for allowing theuse 
of oil as fuel on vessels. This officer, H. S. Lopnsock, re- 
ported to the U.S. Treasury Department that the disaster 
was caused by the explosion of gases, which had accu- 
mulated in the fire-box of one of the boilers. This re- 
port was followed by an order of the Treasury Depart- 
ment forbidding the use of petroleum asa fuel for large 
boilers on steam vessels. 

Asto Supply.—The limit of supply of oil isa question of 
some interest in thisconnection. This may be considered 
in the sense of the actual end of the possible, In this day 
of consolidated “Trusts,” we never actually know what 
either may be. Outside the Amerivan fields, think, if you 
please, of a Russian well spouting 2,750,000 galls. a day to 
a height of 224 ft., and of the owner of the well, instead 
of being enriched, becoming bankrupt by reason of the 
damage suits of his neighbors. The oil king could not 
store his oil,but had to let it deluge and ruin the adjacent 
property. Three or four years ago the excess of Ameri- 
ean production over consumption had accumulated to 
the extent of 39,000,000 galis., stored in tanks, The sur- 
plus reduction is now being reduced by some 10,000 bbls. 
per day. The total yield is said to be something over 
70,000 bbis. a day. In Russia the average flow inthe Baku 
region is 88,000 galls. per day. With increasing railway 
facilities in Russia, it is possible that the Russian product 
will not only displace American oil in European markets, 
but even invade America in competition. It remains for 
American inventive genius to come to the aid of both 
producers and consumers by showing them, in the light 
of its present abundance, how oil may economica)ly com- 
pete with coal as a fuel, 

So far I have spoken of gaseous fuel only in connec- 
tion with petroleum. Allusions to natwral gas would 
not perbaps be strictly germane to the subject assigned 
me, first, because the field of its use is limited, and 
second because the duration of its supply, at least ina 
competitive sense, isin the minds of many scientists, 
problematical, Among these is the eminent authority 
of Mr. SELwyn Tay or, C. E., of Pittsburg. He favors 
me with the following: 

I would say the amount of gas produced within a radius 
of 40 miles of Pittsburg is t> day not more than 60 per 
cent. of that produced two years ago, while the number 
of producing districts is one-third more, and the actual 
number of wells nearly twice as many. What! havesaid 
relates almost solely to our own district; but whatis true 
of it will certainly apply to others. Our most eminent 
authority on such matters in Pennsylvania is, perhaps, 
Prof. J. P. LESLIE, State Geologist, who is firmly of 


opinion that the life of our natural gas supply is very 
limited. 


Crude petroleum is being used to a limited extent by 
the Pennsylvania R. R.,as a fuel, but with what eco- 
nomic resuits | cannotsay. It has been used on only a 
few locomotives, and that for some time: and the fact 
that it has not been generaily introduced is perhaps con- 
clusive that nothing is to be gained over coal in using it 
asafuel. It is astereotyped expression with Pittsburg 
people, “ We will never go back to coal;” but when you 
ask what will be done instead, the answer ‘s, * We wiil 
make gas from oil or water.” To accomplish this last 
resuit, the Electric Fuel Gas Co.,of Pittsburg was es- 
tablished.. Some of the best engineers and mechanics 
in the world have been engaged by them, and after years 
of labor, they appear ho nearer 
at the beginning, 

The views of this gentleman are particularly in 
ing and valuable, because, in addition to his scienti 
attainments, he resides in and is familiar with a 
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of country which, rather than any other, presents the 
economical merits of natural gas, petroleum, and coal 
upon a fair plane of competition. He is decidedly of the 
opinion that “ with the enormous quantities of coal to 
be easily and cheaply produced, it will still be the fuel 
of at least the next century, although the method of 
converting that fuei to use as power will perhaps speed 
ily change.” 

Following this sugyestive expression of opinion, which 
is almost prophetic, I would say that there remains a 
most interesting field for invention and the application 
of gaseous fvel. Lallude specially to the production of 
gas from coal, on private premises, and the use of that 
gas asa fuel. 

In one large city in this country, two extensive manu 
facturing estabishments are using gas as a fuel—which 
gas is generated on their own premises from an inferior 
article of coal, So great is the economy developed that 
the manager of one of these establishments told me that 
it amounted to over 50 per cent. as against the best bitu- 
minous coal, and that a vein of natural gas, if known 
to underlie the plant, would not tempt him to tap it. 
And yet neither of these large fuel consumers is ready 
unqualifiedly to endorse this fuel thus generated for 
economical use under boilers, and for the purpose of the 
generation of steam alone, 

Still I have reason to think and to believe that 
when slack coal can be bought at a trifling price, com- 
pared with the best quality of coal, it can be converted 
into gas by some-simple process, and so its entire value 
utilized asfual. I incline to this as an economical alter- 
native rather than to the use of petroleum under present 
conditions. 

So far, after a faithful study of all the accumulated 
data and information before me, and speaking to and in 
behalf of steam users, I incline to the belief that nothing 
as a fuel is to-day superior to a first-class bituminous 
coal. The superintendent, however, or the chief engi 
neer, should see that the coal goes under the boilers 
ina proper manner. I would ask no larger fortune than 
one-third of the present waste of coal in connection 
with the water-works plants of the United States for one 
year. 


Gaugings of Sewer Discharge Contem- 
poraneous with Rainfall, 


BY EMIL KUICHLING, MEM. AM, SOC, C. E, 


(Continued from page 333.) 





3. To obtain the hydraulic slope in case of great 
depth of flow, or when the sewers are overcharged, 
the gauges were arranged ian pairs, one being 
placed in each of two consecutive manholes in the 
same sewer; inthe open channels they were like 
wise arranged in pairs, from 90 to 300 ft. apart. 
In nearly every instance, these manholes were lo 
cated at the junction of tributary sewers, and the 
gauges were placed in such a manner as to be least 
affected by the inflow of water from such lateral 
pipes or conduits. It was also noticed that where 
the bottom of the main sewer was on a continuous 
grade, the depth of flow at the lower manhole or 
junction was always somewhat greater than at the 
upper one,a circumstance necessarily due to the 
inflow of the contributions from the intervening 
territory and the lower lateral sewers. Unfortu- 
nately, there were generally no intermediate man- 
holes between such junctions, and hence the true 
hydraulic slope could not be definitely ascertained. 
It was therefore assumed that when the difference 
in depth of flow at each pair of manholes was not 
great, the surface slope would be parallelto the 
bottom slope, as determined by careful leveling, 
and that the back-water curve, or “ remous”’ 
caused by the accretions at the lower manholes 
would practically not extend up to the upper man- 
holes, since the distance between the two always 
amounted to several hundred feet. On the other 
hand, when the sewers were overcharged, the true 
hydraulic slope was given directly by the gauge 
records, except in cases where the engorgements 
were so great as to cause the storm-water to rise 
above the tops of both manholes and flood the ad 
jacent low grounds; in such event no definite esti 
mate of the flood discharge is possible, and the 
nearest approximation is the maximum capacity 
of the sewer under various conditions of flow. 
Again, when the difference in depth of flow was 
so great as to warrant the inference that the back- 
water curve extended beyond the upper manhole, 
the hydraulic slope for computing the discharge at 
said manhole was estimated as being somewhat 
less than the bottom slope, and somewhat 
greater than the slope given by the gauge read- 


,.ings, in order to compensate for the inflow at the 


ower manhole. 
4, The tributary drainage area behind each gauge 
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was carefully computed from a topographical map 
of the eastern half of the city, upon which all exist- 
ing sewers had been indicated, together with their 
direction of flow, and relative size. The division 
lines between the various separate areas are neces- 
sarily approximations, as it would be impracticable 
to define exactly the actual limits in the great ma- 
jority of cases, owing to the fact that few of the di- 
viding ridges are distinctly marked or noticeable, 
and that in many instances the natural course of 
the drainage has been reversed in order to obtain an 
outfall into existing sewers. Much time and study 
were devoted to this matter, and it is believed that 
the errors so made are insignificant. Having thus 
learned the form and magnitude of each main area 
tributary to the sewers at the said gauges, computa- 
tions of the time required for the stormwater from 
the most distant points on the surface to reach each 
gauge, by flowing through the tributary and main 
sewers, were next made, and forthis purpose it be- 
came necessary to make use of the records of the 
grades and dimensions of such sewers filed in the 
office of the City Surveyor. Ina few cases the time 
actually required for the flood to make its appear- 
ance, or rather to attain its maximum height, at the 
gauge was also observed and compared with the 
computed time, the result being that the former al 
ways exceeced the latter by several minutes, thus 
indicating that the water requires a certain length 
of time to reach the sewers from the roofs, and 
more especially from the street surfaces. With the 
information thus obtained, the increased discharge 
at the lower gauges could readily be compared with 
the volume that would probably be delivered by the 
tributaries which entered the sewer at that point; 
and where the discrepancy between these two quan- 
tities was found to be large, the observations were 
rejected. 


5. Thirty-one of the above described automatic 
flood-gauges were located in eleven different main 
sewers and five open ditches or channels within the 
city limits, whereby an opportunity was afforded to 
observe the maximum discharge from twenty-four 
drainage areas, varying in magnitude from 2 acres 
to 606 acres, and presenting a great diversity of 
character with reference to quality of soil, density 
of population, class of roadways, and extent of sew 
erage. Few of these districts, however, were similar 
in general character, and hence the final results 
cannot well be compared. For the sake of brevity, 
the essential data relating tosaid districts have been 
arranged in *Tables No, 16, 17, 18, 19, and 20 hereto 
appended. It should be stated that in many cases 
the observations of the flood flow were useless, as no 
reliable record of the rainfall was at hand: also 
that of the remaining observations, only those 
which related to rainfall intensities of about 0.25 in. 
and upwards per hour have thus far been worked 
out in detail for some of the most populous and best 
sewered districts. To a number of these computa- 
tions, moreover, considerable uncertainty is at- 
tached by the reason of the irregularities in grade of 
the sewers; and hence in the following, the results 
from only a few ‘of the entire number of districts 
above mentioned can be submitted with confidence, 


6. The discharge was computed with variable co- 
efficients deduced from Kutter’s formula, and ina 
few instances where experiments were made, the 
computed velocities were found to agree closely with 
the observed average velocities between the gauges. 
Weir measurements would doubtless have been far 
more satisfactory, but, as a matter of fact, none of 
the sewers were large enough to admit of using this 
method of gauging during heavy showers. In the 
distant suburbs, it was possible to find a few places 
in the natural water courses where a weir could have 
been applied without damaging the adjacent low 
lands by over-flow or back-water ; yet as the particu 
lar object of the gaugings was to find the maximum 
proportion of rainfall which finds its way into the 
sewers of the urban districts, the purpose would 
have been utterly defeated if large tracts of agricul- 
tural land had been thus included in the tributary 
areas. No other process of gauging than by com 
puting the discharge from some approved formula 
for the flow in a regular channel, was therefore prac- 
ticable. 

7. The percentage of the rainfall which is dis- 
charged by the sewers during the period of maxi- 


* These tables are omitted on account of length, E. K. 


mum flow depends, as previously stated, chiefly upon 

the greatest intensity of the precipitation during the 

continuance of the storm, and if the average in- 

tensity were used in computing such percentages, an 

assortment of results would be obtained which are 

manifestly absurd from their enormous magnitude. 

For example, let us consider the case of the rain on 

June 2, 1888, when a heavy shower, lasting 15 min- 

utes, was followed by 35 minutes of light rain of 

probably less than one-fourth of the previous in- 

tensity, and by a light drizzle lasting 15 minutes 
more, after which the rain ended. The rain had 
thus a continuous duration of 65 minutes, and 

yielded a total depth of 0.152 inches in all parts of 
the city, its average intensity being 0.14 inches per 
hour. On this day, however, the Court and William 
Sts. outlet sewer showed at the intersection of Alex- 
ander St. and University Ave. a maximum flow of 
19.97 cu. ft. per second from a drainage area of 132.96 
acres ; but at the said average intensity, the amount 
of water falling upon the entire area is only 18.6 cu. 
ft. per second, and hence on this assumption the 
sewer would have discharged over 100 per cent. of 
the average rainfall, which is a palpable absurdity. 
On the other hand, it was estimated that during the 
15 minutes of the heavy shower at least two-thirds 
of the whole amount of water fell, which would give 
a maximum intensity of about 0.40 inch per hour, 
and hence also a precipitation of 53.2 cu. ft. per 
second upon the whole drainage area; thereby re- 
ducing the percentage of the rainfall discharged by 
the outlet sewer to 87.5, which is doubtless not far 
from the truth, since about 38 per cent. of the sur- 
face may fairly be regarded as imperyious, From 
the data collected by the writer, many other similar 
instances might be adduced, but it is believed that 
the foregoing one will suffice as an illustration of 
the necessity of the most minute and careful obser- 
vation of the rainfall. 


(TO BE CONTINUED.) 


The Cove Railway Terminals, Providence, 
RB. I, 





In September, 1887, the City Councils of Provi - 
dence passed a resolution requesting the mayor of 
that city to appoint a commission of three practical 
and skilled railroad engineers to examine the ter. 
minal facilities of the railroads entering the so- 
called Cove lands, and to report upon the best plan, 
in their judgment, for enlarging these facilities, 
and for new passenger station, freight yard, and 
freight houses, together with approaches and con- 
nections. ' 

Mayor GILBERT F. RosBBINs, in accordance with 
this authority, appointed Joserpn M. WItson, D. J. 
WEITTEMORE, and ALFRED P. BoLLER, all promi- 
nent Members of the Am. Soc. of Civil Engineers, 
as the members of this commission, These experts 
on Apri: 18, 1888, handed in their report, of which 
the following isan abstract: The commission first 
met in November, 1887, and after a careful consid- 
eration of the complex problem, they reported a 
plan based upon the separation of the freight and 
passenger interests; a rectification of the main 
through tracks, so as to allow train movements 
with the least loss cf time; the location of a pas- 
senger station convenient of access from all parts 
of the city, for present and future purposes; the 
removal of all grade crossings, and the filling in of 
the old Cove, and its transformation into a public 
park preferably, though it could be used for busi- 
ness purposes if desired. 

The Cove Basin, which is located near the cen- 
ter of the city of Providence, is nearly circular in 
form and hax an area of about 29 acres. It is sur- 
rounded by a strip of land called the “Cove Prom- 
enade”’ about,80 ft. wide, laid out in paths and plots 
of greensward, and thickly planted with trees. 
Emptying into the Cove Basin are two rivers, the 
Woonasquatucket river, with a drainage area of 
about 48 sq. miles, and the Moshassuck river, with a 
drainage area of about 2244 sq. miles. 

The outlet of the Cove Basin is into the Provi- 
dence river near the railway passenger station. 
About 25 ft. below the outlet of the Cove is a dam 
across the river placed 2.7 ft. below mean high water 
of the harbor, which is intended to keep the 
mud bottom of the Cove Basin covered with water 
at alltimes. Situated, as the Cove Basin is, so near 
the center of the city, and being nearly encircled by 


all the railroads, from the main tracks of which a 
full view of the basin may be obtained by the pas 
sengers on the trains, it has become a noted land 
mark (or perhaps we should say water-mark) in the 
city of Providence. For many years, it was to the 
people of Providence and vicinity an object of pride 
and affection, and no proposition for filling it re 
ceived favorable consideration on the part of the 
citizens. The two rivers before mentioned bring 
into the basin, which acts as a large settling basin, 
a large amount of silt, which is deposited, thus 
gradually shoaling the whole area until portions of 
the bottom are raised above the water surface even 
at high tide. In 1876--7 about $60,000 was expenpad 
in removing these deposits to a depth of 3 ft. below 
mean low water. Originally what is now the Cove 
Basin consisted of the flats adjoining the head 
waters of the Providence river and harbor, subject 
to the ebb and flow of the tides, the water clear and 
salt and abounding in fish; but as the city in 
creased jin population and manufactories, and an 
ever increasing amount of sewage and manufac- 
turers’ waste, especially after the construction of 
sewers, was emptied into the rivers and Cove Basin, 
what was once a clean and attractive sheet of water 
became a foul cess-pool, from which were wafted 
over the city by the summer breezes, noisome and 
offensive odors, 


These changed conditions, together with the ur 
gent demand for more land for enlarged terminal 
facilities, produced a radical change in public senti- 
ment, and when the plan of the Commission of Ex- 
perts for enlarged terminal facilities was presented, 
showing the entire abolition of the Cove Basin ex 
cept the necessary channel for the rivers, this fea 
ture of the plan met with general approval. Soon 
after the report of the Commission of Experts was 
submitted, in April,1888, a Joint Special Committee 
of the City Council was appointed, of which Wm. P 
VAUGHN was chairman, to consider the report. 
Early in the summer this committee was authorized 
by the City Council to contract for building the 
river walls through the Cove Basin, and for filling 
it as soon as the walls were sufficiently advanced. 

The City Engineer was requested to have prepared 
the necessary plans, estimates, and _ specifications 
for the work. Wwa. D. BuLLOcK, M. Am. Soc. C. 
E., Assistant Engineer in the City Engineer’s office, 
in charge of bridges and harbors, was assigned to 
this work, and the detailed plans, estimates, and 
specifications were prepared by him. A careful ex- 
amination of the material where the foundations of 
the walls were to be built, showed river mud and 
silt, varying in depth from about 91¢ ft. to 1614 ft., 
underlying which was found a hard stratum of sand 
and gravel. The depth of the hard stratum below 
mean high water varies from about 131y ft. to 22 ft. 
After a careful study of all conditions, it was de- 
cided to excavate all of the mud and silt in line of 
the new channels down to hard bottom, and deposit 
within the Cove Basin limits for filling, then refill 
the excayated channels with gravel up to the 
bottom of the new river channels. It is proposed 
to place the bottom or foundation stones of the 
walls, directly on the gravel, except where there are 
to be bridges or buildings, when piles, with concrete 
around the heads, will be used in addition. The 
bottom of the foundation is started at a depth of 
3!¢ ft. below mean low water, and holds this depth 
across the basin, the slight longitudinal slope of the 
river channels being made in the bed of the channel 
only. The bottom or foundation stones are to be 
of granite 2 ft. thick, not less than 2 ft. wide, and of 
sufficient length to extend through the entire thick- 
ness of the wall. At low tide the tops of these stones 
will be only 14g ft. under water, and by the exercise 
of proper skill it is expected they can be placed 

without coffer-dam or drivers. 


The walls are to be of granite-faced rubble, backed 
with ledge stone from the present wall which sur- 
rounds the basin, and the whole above low water 
laid in cement mortar. The foot of the walls is to 
be protected from washing by the river currents by 
rip-rap. By the method of construction adopted, 
it is believed that a better and more stable bed for 
the river channels will be obtained at a less cost 
than could be bad with pile foundations, while 
the walls will rest on a seeure foundation, and be 
less liable to displacement when the filling back of 
them is completed. 

It was the intention that the plans, estimates 
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Cove Railway Terminal! Improvements at Providence, R. I.; now under construction. 
Note:—The dotted oval shows location of the old Cove Basin. 
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specifications, and other information relating to the 


work should be very complete and full, so that an 
intelligent study of the work to be done could be 
made by the intending bidders. Blue-print copies 
of the plans were sent to all intending bidders who 
applied for them. Ten bids for the work were re 
ceived, a tabulated statement of which was pub 
lished in ENGINEERING NEws of Sept. 8, 1888 

7 .e contract was awarded to the lowest bidder, 
JA .ES J. NEWMAN,of Providence, R. I., the amount 
of sis bid, based on the engineer's estimate of quan 
tities, being #193,920.80. Work under the contract 
was started Oct. 8, 1888, by beginning the work of 
building scows, dredge, pile driver, ete., all of which 
had to be constructed in the Cove Basin, as there is 
no navigable outlet. But little as yet has been done 
in actual construction, but the preparatory work is 
well advanced, and a vigorous prosecution of the 
work is expected. The work of construction is 
to be done under the supervision of the City 
Engineer, and to his satisfaction Ww. D. Be 
LOCK is the‘assistant engineer in charge, and HENRY 
N. FrRANcts, M. Am. Soc. C. E., is the residént engi 
neer. 

The work of building the river walls and filling 
the Cove Basin is regarded as preliminary to the 
carrying out of the plan for enlarged terminal 
facilities. The plan submitted by the Commission 
of Experts has been modified somewhat by the 
Joint Special Committe of the City Council, Wu 
P. VAUGHAN, chairman, by making some altera 
tions in the locations of the river channels end by 
the addition of increased highway favilities. The 
plan as modified was adopted by the City Council 
in December, 1888, but as yet no official action, so 
far as is known, has been taken by the railroad 
companies looking towards the acceptance of the 
plan by them. Previous to the adoption of the 
plan by the City Council, a letter was received by 
the mayor from two of the railroad companies, in 
which they ask that work on certain portions of 
the river channels may be suspended until they 
can complete certain plans for improved terminal 
facilities which they have in course of preparation 
No action has been taken by the City Council with 
reference to this communication, unless the action 
of the Council in adopting the modified plan may 
be considered as a response. 


Road Building. 


In a circular on this subject, the dean of the En- 
gineering Department of Vanderbilt University, at 
Nashville, Tenn., says: 


The science of road-making and maintaining, though 
neither difficult nor abstruse, is nevertheless based on 
Principles so well established and so unvarying in their 
operation as to render theirthorough comprehension an 
essential to success In securing and maintaining public 
roads at once efficient and economical, whatever the ad- 
ministrative system by which they are constructed and 
controlled, In other countries the superintendence of 
public highways is recognized as an important and re- 
sponsible duty, and is usually assigned to specially 
trained, expert government engineers, while in the 
United States, where the greater mileage makes the 
economy. if not the efficiency, of roads even more im- 
portant than abroad, the States depend for this respon- 
sible service on private citizens, locally and temporarily 

ppointed to the duty, without providing for them the 
technical instruction and training so essential to success 
under any system. To offer such as desire it an oppor- 
tunity to make good in part this defect, the Engineering 
Department of Vanderbilt University wil! admit free of 
charge to aclassin road engineering, one principal or 
deputy highway official from each county in Tennessee. 
The appointment shall be made by the chairman of the 
County Court, and muet set forth that the candidate is 
in a postion to be of benefit to the public road system of 
the county wherein he resides, The course of instruc- 
tion consists of lectures and work on the economical 
location of highways to conform to conditiens of topog- 
raphy and traffic; principles of construction of new and 
of reconstruction of old roads, and of maintenance vs. 
repairs; methods of drainage, simple highway structures 
retaining walls, drains, culverta, simple bridges; practice 
in fleld-sketching, simple platting and draughting, in- 
strumental location and computing estimates of cost 
study of systems of highway administration. 


THose who have noticed any further errata in 
“The Economic Theory of the Location of Ratfl- 
ways” are requested to send in a list to this office, 
as the fourth revised edition is about to go to press. 
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Coming Technical Meetings. 

Western Society of Engineers, Chicago, til. Regular 
meeting, May 1. Secy., John W. Wes‘ on, Gaff Building. 

American Society of Civil Engineers, New York.~- 
Regular meeting, May 1. Secy-, Jobn Bogart, 127 EK. 23d St. 

Engineers’ Club of St. Louls, Mo. —Recular meeting, 
May l. ‘ Some New Theories and Eaperiments on Boiler and Fac- 
tory Chimneys,” Prof. H. B. Gale; ** Experim: nts on Setthng Wa- 
ter,’ J. A. Se¢don. Secy., Wm. H. Bryan, 709 Market St. 

Association of Civil Engineers’, Dailas, Tex.—Regu- 
lar meeting, May 3. fecy., E. K. Smoct, 15 No. Jefferson St. 

Engineers’ Club, Phiiadeiphia, Pa.—Kegular meeting, 
May 4 Secy.. Howard Murpny, 1122 Girard St. 

Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, Moy 6 “ Foundations for the Liimfjord Briige,’’ Otto F. 
Sonne. Secy., Kenneth Alien, 310 Baird Building. 

New England Raliway Club, Boston, Mass — Regular 
meeting, May 8 ‘ Interchenge of Freight Care” and ‘Increasing 
Size of Car Ax'es,”’ Boston & Albany passenger station. 

Civil Engineers’Club of Cleveland,O.—Regular meeting 
May 14. Report on Applied Science. Secy.. James Ritchie, Onse 
Library Rooms. 

American Society of Mechanical Fngineers.—The ar- 
nual meeting will be beld at Erie, Pa.. May 14, 5and16 Secy., F 
Hut ten, 2:0 Broadway, New York City. 

Boston Society of Civil Engineers, Boston, Mase. - 
Regular meet ng, May 16. Secy., 8S. EK. Tinkbam, City Hall. 

New York RallwayClub.—Next meeting, May 16. Rooms, 
118 Liberty S*.. New York City. 

Engineers’ Society of Western Pennsylvania, Pitts- 
burg. Pa-—Regular meeting, May 21. Secy., 8. M. Wickersham, 
Penn Bide. 


THE pictureeque and significant spectacle of 
the settlement of Oklahoma in an hour sheds 
a certain light on one of the most important 
unsolved problems on this continent, the truth 
or falsity of the claim that there is a vast 
wheat-growing region in Manitoba and the 
Dominion’s Northwest Territory, which here- 
after will be the home of ‘‘ teeming millions.”’ 
It is but 48 hours, as we write, since Oklahoma 
was opened to white settlers. There was 
then not a known and authorized human 
habitation in it. Already the newspapers 
announce with a grave air that ‘ the country 
is beginning to wear a settled look; there 
are reported to be some 40,000 or more people 
in it, 8,000 of whom are at the single city of 
Guthrie, not even a stake for laying out a 
street of which had been driven two days ago. 
Guthrie has since been laid out and preempted, 
after divergent views as to the proper location 
of streets and the proper sizes of lots had been 
reconciled by discussion, is preparing to hold 
an election for city officers, and in the feeling 
words of the special dispatches, “is in the 
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midst of one of the wildest booms ever seen in 
the West. Her hotels are crowded, but still 
(italics ours) run busses to the depot, Her 
post-office is demanding more clerical help. 
Her banks are doing a heavy business. Lum- 
ber is commanding the enormous price of $30 
per thousand on her side-tracks,’’ and so 
forth and so on. There are also other rival 
towns of 2,600 to 3,000 population which are 
competing for the honor of becoming the 
capital of the Territory, when Congress has 
passed some law permitting the organization of 
a Territory. Every available quarter section 
of land has been taken up. To be sure, there 
are only 8,000 or 9,000 of these at most, of real 
agricultural value; but there can be no rea- 
sonable doubt that when other larger tracts 
are opened up, they will be settled almostias 
quickly. 


ALL this shows that there is a large and 
restless population in the West anxiously 
looking out for any chance to better them- 
selves. They are inured to frontier hard- 
ships; they have a keen eye to the main 
chance; they know good land when they see 
it; and they have a catholic indifference as to 
whether the money they take is Canadian 
or American if there are as many cents in 
each dollar. Why do not some of these 
people make for the Canadian Land of 
Promise, where there are millions of acres of 
‘*the finest wheat land in the world” to be 
had for the asking by actual settlers? No 
doubt political reasons have a good deal to do 
with it. Nodoubt the majority of these men 
have a rooted aversion to living under any 
form of government but their own; and for 
practical as well as sentimental reasons, believ- 
ing that the political differences are a great 
economic drawback. Nevertheless, these 
men are not in a position to be very critical, 
and if it were true that a farm in Manitoba 
was a better thing to have than no farm at 
all, a few of them at least ought to be work- 
ing their way into Manitoba. As a matter 
of fact, however, there are absolutely none 
going there. There is a steady stream of 
emigrants out of Manitoba into the United 
States; there are thousands monthly of 
joreign emigrants coming through Manitoba 
into the United States, but the only emi- 
grants who go to Manitoba to settle there, in 
sensible numbers, are from the eastern Cana- 
dian provinces. We apprehend that these 
somewhat outnumber those who leave the 
province, so that the population of Manitoba 
is slowly increasing; but of Americans, or 
of Canadians and other emigrants who once 
reach the United States, practically none 
now gothere. Making all allowances for the 
effect of political differences, which we be- 
lieve are a real drawback to the province, 
these facts certainly seem to indicate that in 
the general feeling of needy Western pioneers 
—and who should be able to judge better?— 
Manitoba is not a Land of Promise, and if so, 
still less the Northwest Territory. 





WE give in another column tabulated re- 
turns from about 60 water-works, showing the 
extensions of distribution each proposes to 
make thisseason. Thetotals of these figures 
comprise 145 miles of pipe, from 30 ins. in dia- 
meter down, about 1.000 hydrants, nearly 2,000 
valves, and 1 000 meters. Some ofthe works 
will set as many as 250 hydrants and others 200 
meters. Requests for similar returns have been 
sent to the principal water-works of the coun- 
try, and the returns will be published as re- 
ceived. So large a list from so small a number 
of water-works indicates that there will be 
much extension this season; and in this con- 
nection we may note thatifour colored diagram 
this week could show miles of mains instead of 
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number of works, its phenomenal expansion 
in the last ten years would be even more 
marked than it is. 


ciated chad 

A notice of a vacant position to be filled, 
with astatement of the qualifications required, 
which appeared in this journal about three 
weeks ago, has brought in over 24 responses 
from engineers desiring engagements, we 
learn; and among them were several so well 
qualified that the advertiser, who was very 
doubtful of finding even one applicant 
so. qualified, has decided to engage two, 
because at least two of the respondents to his 
notice appear so thoroughly well fitted for the 
duties to be assumed that he is reluctantto lose 
either. Another notice of a similar sort re- 
cepntly, we are informed, brought over 50 re- 
plies. 

We feel that.we are really rendering one of 
the greatest services in our power to the pro- 
fession by oecasionally mentioning such in- 
cidents as these, and pointing out the injustice 
of filling positions hap-hazard from a limited 
list of personal acquaintances without giving 
the possible host of waiting outsiders some 
chance of making themselves known. When 
the custom has become universal to thus give 
notice of vacancies, even when there is only 
a chance that any outside applicant will be 
preferred, one of the greatest drawbacks to 
the profession of engineering will have been 
removed. It must not be assumed that we 
speak of this matter from an _ interested 
motive, for we do not. The small rate 
charged for such notices, even if they filled a 
page or two a week, would not leave a 
margin of profit worth speaking of or seeking, 
except, indeed, that everything which bene- 
fits the profession at large indirectly bene- 
fits us. But we do not, if we know our- 
selves, speak of this matter from any other 
motive than a desire to introduce a much- 
needed reform in the general practice of the 
profession. This .country is growing too 
large, and the number of engineers too great, 
to get along without some recognized method 
of intercommunication between employers 
and employed, and every engineer owes it to 
himself and his profession to do what he can 
to establish this. 





A Century of Progress, 
(WITH INSET.) 


It is by a fortunate chance rather than by 
intention, that the eve of the centennial cele- 
bration of the foundation of this Government 
is signalized in this journal by the appear- 
ance of the diagrams on our colored supple- 
ment in this issue. showing the growth of 
railways, water-works, and population. A few 
weeks since we received for publication from 
Mr. Max J. Becker, President of the American 
Society of Civil Engineers, the diagram of 
“Growth of Railways’’ which we now repro- 
duce. Its great interest and merit for bring- 
ing clearly before the mind, as no array of fig- 
ures can possibly do, the enormous recent ex- 
pansion of this great irterest at once struck 
us; as also did the advantage of dividing such 
a diagram into two great parts, east and west 
of the Mississippi river, by a central base 
line, so that the growth of the two parts can 
be studied separately. It chanced that we 
were then completing, likewise, the first 
complete statistics ever gathered of the water- 
works of the United States and Canada, which 
appear in this issue in another article, and 
which show an even more remarkable recent 
expansion than do the railways. These statis- 
tics were already made up for the same group- 
ing as the railway diagram, and the added 


interest which the diagrams of both railways 
and water-works would gain by being pub- 
lished together, led to the construction of 
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the latter also, and to make them complete, 
and their lesson readily intelligible, it was 
evidently necessary that a similar diagram 
of population also should be added. These 
three diagrams, accordingly, are given; and 
to further assist in studying and interpreting 
the evidence of vast material progress which 
they give, we have added a map showing the 
grouping of the States and Territories used 
in preparing the diagrams. Every group has 
been given a different color, and each has the 
same color in all three diagrams and on the 
map. 

There is, however, one exception to the 
uniformity of grouping in the diagrams,—the 
State of Kansas. In the railway diagram and 
in the map Kansas is included with the South- 
western group. In the diagram of water- 
works and of population it is included with 
the Northwestern group, where it more natur- 
ally belongs in other than geographical re- 
spects. Northwest and Southwest, however, 
are both so rapidly advancing that there is 
little distinction between them, and perhaps 
it would have been better to include Kansas 
with the Southwest in both diagrams. Its 
population and number of water-works at vari- 
ous censuses has been: 





1888 1880 1870 126) 1850 
Population ? 996,006 364.399 107,206 = nore 
No. Water-Wks 72 1 none owe 


From these figures a line may be plotted 
to include Kansas in the Southwestern group 
instead of the Northwestern, if desired. 

But one of the three diagrams extends over 
100 years, and that, if we may perpetrate an 
Trish bull, extends only over 90 years; but it is 
easy to extend all three of them over 100 years 
mentally, and to appreciate the full moral to 
be drawn from them, this should by all means 
be done. 

The diagram showing the progress of rail- 
ways, covering the period 1830-1888 inclu- 
sive, is easily extended mentally, for the very 
good reason that back of 1830 there were no 
railways. A few miles of rude track had been 
built a few years before that time, but it was 
not till then that Jervis invented the locomo- 
tive truck, and the results of the great Rocket 
trial of Octoher, 1829, became generally known 
in this country, and started the movement 
whose vast extension our diagram shows. 

The water-works diagram, which covers also 
the years 1830-1888 only, does not exactly start 
f-om nothing at 1830. for there were then 31 
water-works in the United States, as is more 
fully shown in the tables of our succeeding ed- 
itorial, and even in 1880 there were 5 water- 
works, of which 3 existed in 1799; but practi- 
cally the whole water-works interest, as well 
as the whole railway interest, has been created 
since 1830, and it results in no error of impor- 
tance to consider it asstarting at that date; for 
the works that existed before 1830 were all 
small affairs, and did not average nearly 
as high in cost asthe 1701* water-wcerks which 
now exist in the United States. The Croton 
Aaueduct, for example, was not opened till 
1842; the Cochituate (Boston) works, not till 
1848. The Fairmount (Philadelphia) works 
were well started before 1830, and were then 
by far the most important works on the conti- 
nent, but they bad then only 5 miles of pipe 
laid, whereas they have now 876 miles. The 
average cost per water-worksis quite certainly 
as large now as it was then, so that the dia- 
gram showing growth in number of works 
also shows fairly well the growth in miles of 
mains and cost of works. 

The population diagram. although covering 

* The number included in the — of our succeed- 
ing editorial is 1684, hesides wh ve notes of 35 
other works described in the supplement to our torte. 
coming Water-Works Manual; 46 water-works of ba 
known . moreover (nearly all of them really 
structed within the last year or eas are — wholly 


from the diagram, which shows 
works, or just 5 per cent, less than 


wat er- 


90 years instead of 58, fails far more seriously 
than the others of fully showing the progress 
of a century, in that it lacks the eight years 
since 188) in which an enormous expansion of 
population has taken place, the popula- 
tion of this country being now not less 
than 65,000,000, instead of the 50,155.783 of 1880, 
and likely to be about 67,000,000 (possibly over 
68 million) by the middle of 1899; in other 
words, if the population diagram could have 
been extended down tothe end of 1888, like 
the other two diagrams, the length of the 
present base line for 1880 would have to be in- 
creased by considerably more than was the 
total population for 1830. when it was only 12,- 
866,020. It was not till about 1835 that the 
population became as great as 15,000,000. 

As a matter of record we give in another 
column the table from which the population 
diagram was constructed,showing the popula- 
tion of each group of States at each decennial 
census from 1790 to 1880 inclusive. It wasa 
matter of considerable labor to compile this 
table, and as it has never been compiled 
before. it will no doubt be studied with interest. 
To make it more complete we have added an- 
other table showing the percentage of increase 
of population from decade to devade. 

To make the diagrams more easy of interpre- 
tation and comparison, we have symbolized 
the dark days of the civil war by a belt of dark 
shading on each diagram covering the five 
years 1860-65. Actual warfare extended only 
over four years, 1861-65; but the political condi- 
tion was so unsettled in the year before the war 
that practically all enterprise was killed, and 
the dark days of shadow extended over fully 
tive years, as is strikingly shown by both the 
water-works and railway diagrams, which it 
is to be remembered are compiled for records 
for each year independently. and yet show a 
sharp break at 1860, when it first became clear 
that war or disunion was at hand. This 
shaded belt is not carried across Canada, 
partly to help to distinguish it from the 
United States, and partly because Canada lost 
little or nothing by the war. It lost indirectly, 
as all countries do from the misfortunes of 
others, buton the other hand it guined greatly 
and directly from the exceptional market 
opened for its produce and otherwise, so that 
on an average it neither gained nor lost by 
our civil war. 


The population diagram shows less effect 
from the civil war, asis but natural. Never- 
theless, the depressing effect is clearly visible 
there, and as a matter of fact it depressed the 
rate of growth from the wonderfully uniform 
rate of 34.61 per cent., which had obtained be- 
fore the war, to 22.63 per cent., a decrease 
which meant a loss of 4,072,000 inhabitants: 
i. e., the population in 1879 would have been 
42,630.000 instead of 38.558,371 except for this 
decrease in rate. As the old rate has been 
nearly resumed since 1870, and will almost 
certainly prove to have been maintained and 
increased in the 1880-9) decade, we are justified 
in ascribing this loss entirely to the war. 
Canada likewise shows in a similar way the 
effect of the war, as will be seen from the de- 
cennial rates of increase given in another 
column, and has been increasing but slowly 
in population since 1851, owing to the fact that 
about one-fifth of its inhabitants find it pro- 
fitable to seek a home in the United states. 
Why this should be so is tolerably clear from 
our diagrams alone. The wider field and 
more rapid growth of the United States offers 
the enterprising man better opportunity, and 
hence the full measure of the loss to Canada 
is not given by the figures alone. It is to a 
large extent (of course with many exceptions) 
the more vigorous and capable of her young 
men who are drawn away from her, leaving 


the lame andthe lazybehini. .. ...: 
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In railways, Canada makes a most excellent 
showing, having almost as great a mileage in 
proportion to population as the United States. 
Dividing the 1880 population (1881 in Canada) 
by the 1887 mileage, gives 350 inhabitants per 
mile in Canada and 334 in the United States; 
and since 1860 Canada has increased her mile- 
age nearly six-fold, whereas the United States 
has increased a little less than five-fold. Itis 
to be remembered, however, that the Cana- 
dian railways have been largely created from 
the public funds. Not less than $163,828.26 
in cash, apart from $21,592,000 of loans, and 
gifts of public lands, is credited as having 
been expende J either in building government 
lines or in colonial, provincial, and mupicipal 
aid, extended not as a loan but as a gift, 
amounting to the large average of $13.260 per 
mile of railway, or probably nearly half of 
the entire actual cash cost of the system per 
mile. How vast asum this is proportionately 
will be better appreciated by remembering 
that it is equivalent to the free gift of $2 000.- 
000,000 in aid of the United States system. Had © 
such an amount of government aid been float- 
ing around, it is difficult to surmise what pro- 
portions our railway system would 
reached by this time. 

In water-works Canada makes a much in 
ferior showing, and yet that it is really a good 
showing, in proportion to wealth and popu- 
lation, our succeeding article shows. It 
should be particularly noted that Canada suf- 
fers on all the diagrams, but especially on 
that for water-works, from being shown on 
the outside of it; the strip devoted to it be- 
coming so oblique near the base as to greatly 
diminish to the eye the quantities which it 
represents. The same occurs in less degree 
with the New England and Pacific strips. The 
nature and extent of this effect can be studied 
in the tonnage diagram below, added for an- 
other purpose. The dotted “ canal tonnage” 
line at the bottom of the diagram represents 

precisely the same ordinates as have been 
laid off above the railway tonnage line to 
give the total tonnage line; but from being 
laid off from a straight base line, instead of 
from an irregular and much inclined one, the 
effect to the eye is very different. 


Comparing the trans-Mississippi with the 
Eastern group of the United States, it will be 
seen at once how recent and how enormously 
rapid has been the development of that 
region. Before and during the war there was 
a considerable population in it (about one- 
sixth of that east). Railways and water-works 
were almost nil. In 1880, great development 
in both had taken place, and nearly one-fifth 
of the water-works and one-third of the rail- 
ways were located there; but the immense 
development since then, and the close ap- 
proach to equality with the cis- Mississippi 
region which the far West shows, must be 
a surprise to every one who examines the dia- 
grams, and a significant and impressive evi- 
dence of what the future has in store for that 
section. It is but yesterday that all this vast 
region was a terra incognita, and mure than 
half of it given over on the maps tothe “Great 
American Desert ”’ and the Rocky Mountains, 
but it already includes two-thirds as wreat a 
railway mileage as there is east of the Mis- 
sissippi, and over 40 per cent. as many water- 
works, while the rate of growth in both is 
so much more rapid than east of the Missis- 
sippi that we may reasonably anticipate that 
the day is near at hand when the Mississippi 
will bisect our railway system, and perhaps 
also our water-works, if not our population. 
We have only to contrast our two large dia- 
grams with that of population to see at once 
that (1) the growth of the far West popula- 
tion since 1880 must have been exceedingly 
rapid, and (2) that the railways and water- 
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works must both have been built for the fu- 
ture, in advance of present demands. But for 
what future? I1t seems quite certain that 
those on the ground must see a greater future 
for the region than we; have yet realized at 
the East, or they would not have been pre. 
paring for it on so grand a seale, 


But the greatest of all lessons to be learned 
from these diagrams is not by contrasting one 
section or one group with another, interesting 
as it is todo so, but by considering them asa 
whole. They tell a story of rapid material 
advancement which quite staggers the imag- 
ination, and is so incredibly rapid as to be 
calculated to excite anxiety and dismay rather 
than exultation in the mind of a rational 
man, lt is possible to have too much 
of a good thing, and while reasonably 
rapid, healthy progress may be regarded 
with unmixed satisfaction, we may yet see 
that we have almost as much reason as had 
King Mupas to regret the faculty with which 
we seem to be endowed, of turning everything 
into gold forthwith. The picture would be 
the same fora dozen other interests as for 
those we show, if presented in the same way. 
Iron and coal production would show even 
more remarkable expansion. The volume of 
fire insurance is one of the most direct evi- 
dence of relative wealth. Exact statistics for 
the whole United States are not available, 
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Diagram showing Growth of Tonnage of the 
Brie Canal and of the Chief Railways competing with 
it(New York Central & Hudson River, New York, Lake 
Erie & Western, (excluding the N, Y. Penna, & Obio), and 
Delaware, Lackawanna & Western) 1862 to 1888. 


but it is estimated that the companies doing 
business in the State of New York carry from 
80 to 85 per cent. of that of the whole country; 
and the amount which these companies had 
at risk was in 


1868 cesses oe & 3\136,439,790 
1878 6,200,179,021 
1888 ‘ "= 12,230,325,078 


In other words, the insurable property of 
the country has nearly doubled every ten 
years, and has increased even faster than the 
miles of railways, although not so fast as the 
number of water-works. Land values, which 
need no insurance, increase less rapidly, but 
even these increased from $308 per head in 


1850 to $870 per head in 1880, or as 2,82 to 1 


(41.4 per cent.) per decade, indicating an 
average rate of growth in total valuation of 
about 884 per cent., or nearly as great as the 
rate of increase in perishable property. Rail- 
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way tonnage has also increased far more rap- 
idly than railway mileage, as the accompany- 
ing diagram, showing the growth of the ton- 
nage of both the Erie canal and the chief rail- 
ways competing with it from 1862 to 1888 inclu- 
sive, will seem to indicate. 

It is true that our great material progress 
since the war has been only the most marked 
effect of a world-wide period of prosperity, for 
all nations have been adyancing in. this 
period as never before; but there has been 
nothing in the experience of any nation in any 
age approaching such sudden expansion aa 
our diagrams bear witness to. Turn the dia- 
grams upside down, which gives perhaps the 
most impressive view, and we have almosta 
picture of the mushroom which would seem 
the nearest parallel in nature to such sudden 
growth. Extend the diagrams in imagination 
for another century, nay, even a quarter of a 
century, or even another twelve years to the 
end of this century, and what will they have 
become? The population diagram would 
seem to admit most readily of such extension, 
while yet keeping within the bounds of 
reason; but were that extended to maintain 
the same ratio for the next century as has ob- 
tained during the past one, it would show a 
population in 1989 of over 1,000,000,000 and at 
various lower ratios the population chart 
would expand into: 

In 1939 In 1989 


At 30 p, c. increase per decade.... 241,000,900 896,000,900 


RAB * 198,000,000 605,000,000 
At2.6** . 180,000,000 — 500,000,000 


(i. e., that of the war decade) 

The other two diagrams expand beyond all 
seeming reason and probability, if extended 
even ten years. 

What is to be the cffect on the character of 
the people and their government of such lim- 
itless growth in material prosperity as these 
facts foreshadow? For one thing, it should 
excite charity for the shortcomings of our 
xovernment and our corporations. No’politi- 
cal machinery can be adjusted to meet such 
rapidly expanding duties. For another thing, 
as we have stated, it should excite anxiety for 
the century just opening before us, or anxiety 
mingled with exultation, among rational 
Americans. ‘For nations, even more than for 
individuals, there is such a thing as growing 
rich too fast. 


————o— 





Shall They Vote away the Right to Vote? 





For reasons somewhat difficult to under- 
stand in this latitude, some of the members 
of the Engineers’ Club of Philadelphia are 
advocating radical changes in the constitu- 
tion and by-laws of that society, and in par- 
ticular the suppression of the letter-ballot, 
and the substitution for it of an individual 
vote at the headquarters in Philadelphia. 

The effect of this new movement, if carried 
to a successful issue, would be to leave the 
non-resident members, who constitute the 
majority of the Club membership, “ entitled 
to all Club privileges,”’ except the very impor- 
tant one of exercising their proportionate 
power in the management of its affairs. To 
outsiders this appears to be going back- 
ward with a vengeance, in direct opposition 
to the custom and practice of all of our na- 
tional engineering societies, and to the very 
line of policy that has made the Engineers’ 
Club of Philadelphia the most prosperous 
and useful of the younger engineering or- 
ganizations. According to the last annual 
report, the Club numbered 497 members, and 
of this number 229 were residents of Phila- 
delphia, and 268 fell under the head of non- 
resident members. It is the majority, there- 
fore, that would be practically deprived of the 
right of voting, for very few among these 
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outsiders could find the time to travel fifty 
miles or more to the Club headquarters sim. 
ply to deposit a ballot, 

We do not wish to ascribe any improper 
motives to the movers in this departure, and 
can only look upon the suggested change in 
policy as the result of hasty and undigested 
action. But it will do noharm to point out to 
them some of the more objectionable features, 
as they are sure to appear to non-resident 
members. In looking back over the records 
of the Club, it seems that the average attend. 
ance ut the annual meetings is about 60 mem. 
hers, and consequently a majority of this 
number, or say about thirty men, would ab- 
solutely control the organization and manage- 
ment of a club numbering about 500 members. 
If it were the intention of this change to place 
the club interests in the hands of a very smal] 
minority, the scheme could not be better de- 
vised; and with this one amendment legally 
adopted, the thirty odd members would vir- 
tually own the Club, which would itself be 
powerless to prevent any further amendments 
no matter how objectionable. 

It is hardly necessary to say that the mere 
possibility of any such minority rule would we 
fatal to the future of this society ;and speaking 
only from anxiety for the welfare of the Club, 
we would strongly advise against the adoption 
of anysuch amendments as proposed, which 
we feel assured that the proposers will, on 
serious second thought, withdraw. The 
welfare of this vigorous engineering society 
should be dear to every one of its members, 

whether they reside in Philadelphia or outside 
of it, and as the non-residents (much more 
so than resident members) must necessarily 
depend upon the Board of Direction as their 
sole representatives in whatever action is 
taken in advancing Club interests, it is absurd 
to say that only the minority should have a 
voice in the selection of this Board, and that 
no non-resident should have a place upon it. 
We, however,- have no doubt that the good 
sense and self-interest of the majority of the 
Club will very effectually dispose uf this, we 
hope unintentional, effort to deprive them of 
their votes and so to sap the life of one of the 
most flourishing of all the engineering socie- 
ties of this country. 

The Water-Works of the United States and 

Canada, 





The summaries for the whole United States 
of the statistics which have been so far given 
for the various groups of States separately ap- 
pear in the following tables and are in a sense 
the most interesting of all. To facilitate com- 
parison and save space, the statistics for 
Canada have been given in the same tables 
after the totals for the United States. in 
comparing them, it needs to be remembered 
that the population of Canada was only 9.4 per 
cent. of that of the United States in 1870, 8.6 
per cent in 1880, and is probably now not over 
7.7 per cent, as much, or 5 million against 65 
million, if indeed so much. Moreover, the 
urban population, in towns of over 4,000 in- 
habitants, was only 0.72 against 12.94 millions, 
or 5.6 per cent. as much. 

Tables 1 and 2 show that the total number 
of works in Canada (excluding 3 in Newfound- 
land) is 68, against 1,666 in the United States, 
or 4.75 per cent., the total capital invested 
being 21 against 432 millions, or 4.95 per cent., 
and the miles of mains (Table 4) 5.65 per cent 
This and other data given show that Canada 
is somewhat behind the average of the United 
States in its water supply conditions, but not 
materially. ee 

The number of water-works at the end of 
each decennial period may be summariz 
from Tables 1 and 2 as follows: 
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E.of W. of Total Can- 
N.E Mid. No.C. Miss. Mise U.8. ada 
Riv. Riv. 
1 3 = 5 —_ 5 —_— 
1810 So 78 —s 13 — 13 1 
90 «5 «(0 Sa — 17 i 
1830 6 15 2 29 2 31 1 
190 9 18 5 46 3 49 2 
1950 12 30 7 65 3 68 6 
1360 28 64 10 123 9 132 10 
1370 609 a7 86209 31 240 12 
1880 136 215 107 54 115 629 31 
1888 286 433 329 «11,176 490 1,666 Tl 
—_———_— aaaiimnelieloessicen 
P.C. | s 
inc. (111 101 208 =: 129 326 165 129 
fr. 
1880. 


Nothing except the diagram which is 
given on the inset in this issue could 
more vividly set forth than these figures 
the enormous recent growth of water- 
works as compared with past progress. It 
hardly admits of doubt that by 1890 there will 
be over 2,000 water-works in the United States, 
’ more than two-thirds of which will have been 
built since 1880, and all but 240 of which will 
have been built since 1870, when we were in 
the habit of looking on this country as pretty 
well advanced in all such matters. The re- 
tarding effect of the war is very evident in 
Tables 1 and 2, only 23 works in all having 
been built in 1861-5, and only 79 in 1866-70. 
Singularly enough, only two water-works were 
built in Canada during this period, although 
Canada suffered little directly and profited 
much from our war. 

The total number of water-works in Canada 
is so small that it has not seemed worth while 
to summarize the water-works for each prov- 
ince separately, further than is done in Tables 
4 and 51-J at the end of this article. The 
total number of works in each province at va- 
rious dates was: 





1850 1860 1870 1880 1885 1888 
In Ontario --- 2 4 5 14 21 35 
Quebec...... 1 2 2 10 12 16 
Manitoba..-.. — - _ _ 1 1 
British Col... — _- _ _ _ 2 
New Brun.... — 2 2 3 5 6 
\. Scotia 1 1 1 2 4 7 
i ian essing eiceniingnnat S$ 
Tot. D.of C. 5 9 10 29 43 68 
Newfound- 

land...... 1 1 2 2 3 3 


It will be seen that Ontario has more than 
half the water-works of Canada, but it has 
likewise 45 per cent. of the population. 

Table 4-S shows that the present aggregate 
- of capital invested in the 1,666 water-works of 
the United States is the enormous sum of 
$432,225,546, or about $6.65 for every man, 
woman, and child in it. Large as this sum is, 
however, it is only 1 per cent. of the estimated 
total wealth of the United States in 1880 (43,642 
millions) and not much over one-half of one 
per cent. now. Still, it represents nearly one- 
tenth as great a capital as that actually in- 
vested in railways, which was in 1888, accord- 
ing to Poor’s Manual: 


+ $4,191,562.029 
ee tig oe Ea gee wae $4,196,943,116 

432,225,546 

The water-works cost is nearly all actual 
cash expenditure, whereas the actual cash 
paid out for railway construction and equip- 
ment is little if any more than half the aggre- 
gate of stock and bonds. 

In miles of main we have: 


24,257 miles. 
PB. cccccescne- ccccccsecs 149,913 “* 
Or but little more than six times as many 
miles of railway as miles of main. Considering 
that these water mains are all concentrated 
in the small area of cities, and considering 
the enormous distances of railway lines be- 
tween cities, this is a remarkable contrast. 
The population statistics given in Table 6 
will be interesting in themselves, as similar 
records for the groups of the United States 
have never been made up before. The in- 
crease of total population per cent. of the 
three Northeastern groups (New England, 
Middle, North Central) will be seen to have 


ENGINEERING NEWS 


been very small between 1870 and 1880 (15 to 
23 per cent.) against a very large growth (27.2 
and 31.6 per cent.)in the two Southeastern 


groups. This was explained at the time as due 


largely to defects of omission in the 1870 
census, but stil] it is notable that, even in 1870- 
80, the North Central group was sending out 
emigrants rather than receiving immigrants. 
This appears clear from the fact that the 
natural rate of increase from births in the 
United States has been determined to be about 
2 per cent. per annum, or 21.9 per cent. per 
decade, whereas the total increase of the North 
Central group was only 22.8 per cent., Wis- 
consin still receiving many immigrants. 
The three Far West groups show very heavy 
rates of increase, and Canada, a very small 
one. Asamatter of interest in this connection, 
we may note that New Brunswick increased in 
population 12.5 per cent., Nova Scotia, 13.6, 
Quebec, 14.1, and Ontario, 18.6 per cent., the 
average of the Dominion being 17.2 per cent. 

Table 7, showing sizes of towns supplied, 
may be abstracted by percentages as follows: 
The record showing that the proportion of 
works in small towns is rather below the 
average in Canada, and enormously above it in 
the far West (trans-Mississippi) region. The 
census records are over eight years old, which 
partly explains the contrast, as the Far West 
has been growing very fast; but, even allowing 
for this, the proportion of small town works 
must be larger in that section than anywhere 
else. 


N. E. Mid. 

Towns of 1,000 or under = 13.9 10.9 
Se Se 41.8 51.0 
eee a 64.3 69.0 

* 10,000 : 812 87.0 


Asan average, 97.6 per cent. of the Canadian 
census city population have water-works, 
while 114.9 per cent. of the corresponding 
United States population have them, the pro- 
portion being singularly uniform throughout 
the groups. 

Table 8 shows thatthe cost of works per 
head is quite uniform at $18 to $35 in the 
various groups, the Pacific group showing ab- 
normally high ($71.80) because the population 
has been growing very fast there since 1880. 
The same cause operates to increase the cost 
per head in all the groups, and the real cost 
for the whole United States is probably con- 
siderably under $25 per head potentially sup- 
plied, with a revenue per head of about $2.40, 
the actual revenue per head being $2.65 both 
in the United States and Canada. 

The cost per mile of main shows even less 
variation, ranging from $13,070 to $21,580, 
averaging $17,800 against $15,560, in Canada. 
The revenue per mile of main is also tolerably 
uniform, being least ($1,203) in New England, 
greatest in the Southwest ($2,000), averaging 
$1,620 against $1,426 in Canada. 

The per cent. of revenue to cost is very 
extraordinarily uniform, at a little over 9 per 
cent. both in the United States and Canada, 
the most marked exception being in New Eng- 
land, where it is only 7.54 per cent. 


The costand revenue per tap shows more 
variation, being very high in the far West, al- 
though the population per tap there, even by 
the 1880 census, is rather above the average of 
the United States. The population, cost, and 
revenue per tap in Canada areall extraordina- 
rily low, indicating strongly that there is some 
error in the reported number of taps in 
Canada. We have endeavored to locate this 
error, if there be one in fact, yet without suc- 
vess. We leave the figures to speak for them- 
selves, therefore, until our next annual issue. 

The statistics as to kinds of works, given in 
Table 9, are interesting, not only in respect to 
the widely varying proportion of gravity 
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works, but in respect to the curious contrast 
which they show in forms of pumping works, 


The percentages of pumping works of the 
various types in the several groups is as fol- 
lows: 

Percentage of Works Pumping to: 

Reser- Stand- 

voir Tank. pipe. Direct. Total 
New England 40.6 17.4 25.2 17.1 100.0 
Middle 49.8 14.1 18,9 17.2 100.0 
Southern 32.4 22.2 31.5 13.9 100.0 
North Centra) 14.5 16.5 24,2 45.5 100.0 
Northwestern 22.7 24.6 29.5 23.2 100.0 
Southwestern 23.7 21.9 36.0 184 100.0 
Paeific 495 30.3 1.6 13.6 100.0 
Total U. 8. 30,7 18.6 25.0 25.7 100.6 
Canada 18.8 10.4 8.3 62.5 100.0 


Direct works are the leading type onlyin a 
single group, the North Central, and in Can- 
ada. Stand-pipes predominate over tanks in 
almost every group, but largelyin none. The 
use or non-use of reservoirs largely depends 
on topography, and so is less significant, 

Table 16, of sources of supply, explains it- 
self. It will bear study by those interested, 
but demands no further comment than has 
been already given in reviewing the separate 
groups. The heavy excess of river and lake 
supply in Canada, however, and 
wells, is notable. 

Tables 11 and 12, giving working and fire 
pressures, we likewise leave to speak for them- 
selves. From them the tendency of practice 
in any group may be at once determined. The 
most common working pressure for the whole 
United States, and likewise about the average 
pressure, will be seen to be about 65 lbs., and 


non-use of 


Total Can- 
So. No.C. Far W U.8. ada. 
17,2 10.8 40.0 20.3 13.3 
49.1 42.2 74-4 54.2 33.9 
60.6 63.0 86.8 71.6 55.9 
78.6 83.8 92.8 86.3 83.9 


the most common fire pressure by far, 100 to 
109 lbs. Out of 1,327 works reporting their 
working pressures, only 642, or about half, 
report higher fire pressures, nearly all of 
them of course being pumping works, of 
which there are 1,147 in all in the United 
States. 

Table 13,0n ownership of works, shuws 
that a fraction overtwo-thirds ofall the water- 
works population is supplied by public works, 
and over three-fourths in Canada. In the far 
West the proportion of public ownership is 
very small. No less than 45 water-works are 
reported as controlled by “outside com- 
panies,” or by the syndicates which have re- 
cently been formed and have done much useful 
work in introducing water-works. As many 
as 74 United States and Canadian water- 
works are owned by individuals. 

Table 14, on use of meters, shows that there 
are already 107,415 meters in use (with 2,077 
more in Canada) or about 1-19 of the taps. 
From Table 8, it will be seen that in pro- 
portion to taps, meters are by far the most 
common in the Pacific and New England 
groups, and much less used in Canada than in 
any of our groups. But 99 works, however, 
report over 100,000 of these meters, leaving 
nearly 1,600 works with few or none in use. 
The field for the further introduction of 
meters is therefore very great. 

The hydrant rentals, shown in Table 15, need 
no special comment, nor have we space for it, 
although this Table will have as great prac- 
tical interest, perhaps, as any other. The 
variations in different groups, and in the hi, 
same group, are great. 

Table 16, showing pumping capacity, we 
must also leave to explain itself, calling es- 
pecial attention to the note beneath it. It 
shows the enormeus aggregate of 3,725,100,000 
galls. daily pumping capacity, or about 34 
times the present daily supply to New York 
City. The enormous volume of such a quan- 
tity of water will be bettec appreciated when 
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TABLE 1-—S. 
U witep STATES AND CANADIAN WATER-WORKS.—SUMMARY OF DATES OF CONSTRUC- 
TION BY GROUPS OF STATES, 
Date of completion taken when construct:cn cstenied.¢ over more than one year.) 





Water-Works mae. 


















































YEAR. RR 3 y | 
| N. E.| Mid. | So. 'So.C. No.C, - W.| 8. W. | Pae. | 7GYR. | Can- 
i, U.8. | ada. 
| | | | 
Before 1890 1 3 Dison chorees 2s | | ae 
1800 10 | 2 G] jrvecce| vccvcelececones 8 1 
1811-20 2 1 seed 1 ee 
1821-30 1 5 3 1 1 13). 
1831 40 3 3 3 6 3 19 1 
1841-50 3 12 1 1 2 19 4 
1851 1 B Srcvs opt ctonwdliarassestennnane gs 
1852 1 4 sees | ices 
1853 2 op SON paki asd sobee es ebpeticcnme S33 4 1 
1854 (1) 2 3 OTe thukel ala die paiees enceies Aa (1) Oirke<is 
3855 4 2 sree e Joss reer 
1856 1 3 a Liciaant 1 Peepers. Toten 38 ‘ 6 1 
1857 B® AL) GB fececcclocsesciecseceoe| os ae 1 ja} OR 
1858 é 2 Od i hicgh She bataleveiwe oe ; 1 BRS 
1859 1 Bi lscwcee) . cis. loesecsoclecesores i B65 8 1 
1560 (1) 2 es 1 D | ceccens a cat Mae 9 1 
1861 1 Od ciak ccd ceiwaatouns jacalybeeews Kalan piace 1 BP eae 
1862 OD  Tisskdsnshosuneateeones Teas Sie bo’ j | 7 ease 
1863 jicsfudovecont aetee Lcdaeh] wendbwe [eeeeseteleoe.+ os Bait ecs aa waa | 1 
1864 1 1 [eeseee Li ceeeceenlereeeees Joree eee! 1 Bisasase 
1865 1 D  Lickwectedenes loccuvesclsecesses Leas 5 Sis 
eee eee eee | | | | aR 
1866 1 
1857 1 3 
1868 (vy 4 
1869 (1) 9 
1870 (3) 4 
1871 (1) 2 
1872 7 1 1 
1873 14 2 : 1 3 
1874 7 ‘(1) 12 RA sesisd 9 2 1 5 (1) 87 2 
18.5 | 8 (2) 13 2 jecveee 9 2 3 4 (2) 41, 2 
a ee decile ciasit omaabpaceiba baie yt eoas ——S 
1876 (1) 10 (1) 12 |} 2 1 li il) 5 1 5 18) 47) 3 
1877 3 (1) 4 1 j--eesel 4 1 ga 41) 2 2) 15 1 
1878 (1) 6 11 2 }-- «ff) @ 4 2 (1: 2 (3) 31 2 
1879 (1) 8 3B |...) 2 10 3 6 (1) 2 (2) 43 2 
1380 (1) 6 x 2 1 6 4 5 5 (a) 39(1) 2 
1881 a (1) 8 10 |; 2 1 7 6 4 2 (1) 40 2 
1882 (3) 9 6) 14 4 jecseee (i) 22 13 9 8 |(10) 79 ‘ 
1883 (1) 9 (8) 22 2 2 15 19 4 | 4 (4) 87 4 
1844 (1) 2b (3) 23 1 1 18 20 16 6 \(4) 106 (1)4 
1885 (3) 16 (1) 26 5 1 2 9 | 12 3 (4) Of ..---- 
—dedisiiibdaian adele ancidippdapiakt sotsapieiiar teianigia caiiabeiiiins —)|—— sonics 
18°6 (2) 16 (2) 28 7 6 (1) 35 22 hes 5 \(6) 130 4 
1887 (6) 24 (1) 33 4 4 (1) 32 39 1 ue i ae) - 
2) 20 (3) 28 17 18 64 62 \\1) 29 2 
et 5 1 2 Qi, 6:)): 498 a 3 


Unknown. 8 (2) 15 
Total (2am (arMos | 73 | 56 (avaa5 [(1yaa j(1)195 (a) 126 (68) 1698 (3) 68 


i \ 


- —_——| —— 








8 beid ary water-works, V viz. : : those which derive their eee from the mains 
of nme ane adjacent works, but are otherwise independent systems are enum- 
erated above in parenthe-es. There are but 4 in the North Central Sates, 

Oanada in tnis and te following tabies iucludes 3 Newfoundiand Works. 


TABLE 2-8, 

UNITED STATES AND CANADIAN WATER-WORKS — SUMMARY OF CONSTRUCTION BY 
STATES AND HALF DECADES. 

{Date given is that of completion of works.]} 























| | ti 
Dare, |N.E.| Mid. |So.A,!80-C. No..| N.W./8.W. Pac. | 38! | Oae- 
Before 1880) 1 3 1 lecccvelosecvues Jeeceoeeeloc--seccleccesese Tzb tapes 
1801-10) 2 Rts eat teat’ abide edasdcash sakrbe sic «sane beine 8 1 
1811-20) 2 Sl ceeeelaabuns D dncdeg gp s}heed #3 <slaswadars inccia¥s 
1821-30) 1 5 3 1 L fecscds és 1 1 18) -scvcces 
18 1-40 3 8 3 6 B jecceeceeleeceeee 1 19 1 
1841-50 3 12 1 1 Ore c aides cxsscstsdantnes | 19 4 
18h1-55(1) 8 14 1 jrnccneftseesseclecccvesalerorece 2 (1) 25) 1 
1856-60)(1) 6 (1) 29 3 1 Be scc ih bervenens 4 (2) 36 ‘ 
1861-65) 6 Bj sees 1 Shins» cagalaavacees 10 23) 1 
1566-701(6) 20 __ 5 3 16 WD acnencess 9 (6) 79) 1 
1871-1611) 38 (1) 65 6 4 44 6 7 21 (4) 191) 8 
in76-80,(4) 83 <2) 48 7 4 (1) 35 (1) 17 14 (3) 15 (11) 173) (1) 10 
1881-85 (9) 63 43) 93 14 5 (1) 86 67 53 23 (23) 406, (1) 14 
1486 48(10) GO (6) 93 | 32 — 2 (2) 13: 123 (1) 84 6 (19) 563) (4) 21 
Unkne wn, 8 (2) 15 2 1 2 8 4 4 (2) as 3 








Toto). (32) 254 (27)406 | 73 55) (4) 325 (1) 224 (1) 135 43) Re (68) 1598) (3) 68 
TABLE 4 §. 


UNITED STATES AND CANADIAN WATFR WORKS — SUMMARY BY STATES OF THE MAIN 
STATISTICS GIVEN IN TaBLE 3-E. 

















Pep’n on Present Pinaposs. Miles Number of 
| Water-} Ra, af je =| "oo. ———— 
Group, Works |works. Ma.ns. 

| “ye80 | | Cost (Rey Revenue. : Taps. Rr Meters 

census. | 1¢ trant 8s. 
New England | 2,409,359 (39) 254] #4,992,72 | 6,412.62 5,291 315,44) 32,309 37,918 
Middte....-.-- 6,165,618 427 405) 156,522,264 | 15.025,661, 7,423 690,02 | 56,095 34,346 
Ro, Atlante ..; 533.069 | 73) 9.784.982 | — 1,"18,582 747 | 48,134) 5,249 2,889 
So. Ceutral...| 634,289 | 55} -1%.148,721 1.472.538! 816 | 50.302| 6.871 | 2,365 


3.010.732 (4) 325, 69,460,428 
672, 33 (1) 225) 22 596 732 


6 758.6.9| 5.037 | 352, 63; 40,546 | 22,085 


i», Cem ral .. i i | 
NS ya 2,104,645 | 1,433 | 55 538) 1141 3,447 


Northw'n ...-- 

















houtbw'n. 8.3471 (2) 13'| 92284457 | 2,98..8 3) 1.48 | 89,756) 10,902) 4,495 
Pacific .......- | 6 6,041 12) Le 6 38,450,237 3.5.5,759 1.9 2 87 926 5.047 | 9.945 
Total U.S ----|14 857,612 (68) 1 98) 482,225,546 | 99,969,281 | 24.257 209,544 vee 107,415 
Cu re : 737,033 (3) 68} ~ 91,818 809 1,955,069 1.371 172947, 9,314 2.077 








TABLE 5-8. 
UNITED STATES WATBR-WORKS.—SUMMALY BY DATES OF FIST CONSTRUCTION OF THE 
MAIN STATISTICS OF ALL UNITED STATES WATER-WORKs. 











| 
Presen t 














Present Finances. N 
ie } 3 
- Lop’n of| No. of RE Miles Coe ae et 
DaTE. water- Leech. | Mains. | : 
works. Cost. | Revenue. “828: Taps. | Hy. | | Me. 
ees ona | j | dr ’ts.! ters, 
1798-1850 5,445,846 | 69 148 872,872 | 13,246,050 | 5,218 64 | £33,106 | 46,257) 31.973 
51-60 2,318,648 (3) 6 | 75.569.799 | 6.83% 464 #,027.21 | 302,836 | 19,97 u3.5: 9 
61-70 1,252,081 (6) 102 35,403.314 | 3.477.131 | 2.6709! | 163,783 | 15.712) “4'752 
71-80 2,881,478 |( 3) 354, 88,932,463 | 7.290,267 | 6.96202) 345, :7! 37.745 374 8 
81-85 1,640,049 (22) 418 43,586,712 | 4,195,560 | 3,861.35) 159.974 | 94770) 83,9 
86- 8 | 1,260,032 |(16) 565 39,358,886 | 3,645.699 | 3,447 73 80,615 | 23,565, 1,514 
Unknown. 59,478 (4) 34 641,500 68,090 | 73.80 | 8,269 | 492 1 











| | | ee 


Total. 14,657,613 \'64) 1603 432,225,546 39,356,261 | 24, 256.63 | | 1,888,744 '168, 511 107 .260 








N. B. —This table anaine not represent the status of the werks at the several dates 
(exvept as to number) but tue statistics of the current year 1888, of works first upened 
at the several dates. 


TABLE 6—8. 


UNITED STATES AND CaNsDA.— PC PTL’ TICN ETAIISTICS IN RESPECT TO WATER- 
WoRKS. 


_[The “town population” 18 intewrs cf 4,0°0 inbabitents er « ver. ] 





Total Fouspatten. 

















Did ; 
3 | Pop’n on Water- | 
3 e inmate s \ Orks, 1588, | 
| a Urt 2 oe nt ae 
j | e rban | + | . 
STATEs, $ |Popu’’n| © : r Pon : 
j p a 1880, + Total : : | exch 
; 1870 1880 | @ < | by 1880 |_£} ¢& | waver 
‘ cg © | Census.|% &| = * | works. 
} 3} ’ #c| o£ 
} | & re Sek 
i } a {| Qe ~ bP j 
= 
| | | 
New England -. +-| 8,487,924 | 4,010,529 15.0 | £989,339 49.6) 2,409,359 leo.sl:90.4 8,391 
Middle.. | 98 8,4 5 (11,756,053 | 19 4 | ,538,720 47.2) 6,165,618 52-5/113-1| 14/29) 
So, Atlantic ......| 4,816.1 | 6.338.022 | 31-6 475,660! 7.5) 546,069 | 8.5,112.7 7,330 
So. Central.. 5.131.360 6,525,097 | 27.2 | 654,355 |10.2) 684,289 |10 5103.0 | 12.400 
No. Cvntral.. 9.124.517 |11.206.668 | 22-8 | | 2,689,787 (24.0) 3,010,732 |26.9/111.9 9,140 
Northwestern... +) 2,165,012 | 4,019,011 | 87-1 | 465.153 11.5) v72,083 16 6143.5 2 980 


Southwestern... ..| 3.156, 83 | 4,876 546 | 54-5 | 


7 | 
eo. 7 0,787 ad 843,471 |17.3/120.4 6,190 


829,059 | 1,393 857 | 8.2 419,309 30.1) 536,041 (88.4/127.9 | 4.1.0 














Total OB 500503 38 558,371 |7 0,155,783 | 30-1 12,936,110 |25.7) 14,857,612 29.6/114.9 | 8.900 
eM cscyieastoe 3,635,024 | 4,321,810 | 17.2 723.340 16.7 706,273 16.3) 9.6 Pes 
Wieakiens | 161,374 | 185,000 14.6 27,770 15.0 


30,770 16.6)110.8 


The Canadian populatic n is for 1871 and 1881, and ihe Newloundland "= 
tion ior 1874 and 1853, the | tter estimaed. won oe 



































TABLE 7 8. 
UNITED STATES AND CANADA — CLASSIFICATION OF WATER-WORKS BY SIZE OF TOWN 
IN 1880, 
} | 1.000 or | 1,000 to | 3,000 to | 5,000 to | 10.000 to 20,000 | Total 
GROUP. | under. 3,000 5,L00 10,000 20,000 j|orover.| No. 
na 
New Bowland .. 40 80 65 48 35 19 287 
Middle.......... 47 174 78 78 24 32 433 
So. Atlantic « ereees 13 25 7 11 7 s 71 
So. Central....-.. S41 ae 7 ae 4 7 51 
No. Central... % 86} «(108 68 67 36 17 325 
‘Northwestern. . “ad eb. ae eee 9 6 225 
Southwestern ....) 47 i 40 25 i 10 6 6 134 
| Pacifie -..-++++++++) 52 46 acd Raed 4 4 123 
, Total U. 8 ..... | 336 560 285 244 | 125 99 1,619 
{Canada i. aneee| * | w 6 | 3 8 68 
TABLE 8-8. 


UNITED STATES AND CANADIAN WATER-WOEKS.~ (0ST AND REVENUE PER HEAD, TAP, 
MILE OF MAIN, ETC. 









































f f | 
| Cost per | Population on 
—_— | Revente per | "water worbe. P.C. 
I eciiehchviesoxgeinipdetiacimenssiocoaoersgiemsaingihb-oi a Trev. 
Gaour. head | “4 needy | to 
on mile of tap on /|mile of) tap. | per per | cust. 
water-| muin. * jw'ter:mam.| “Ps | tap. | mecer. 
works. |W'kS-| | | 
ew England ....) #38 30 $ 6800) $289 ($2.65 |$103 | $20.30) 7.6 | 63 4! 7.54 
iddie........ +++ | 25-40 | 21,000) 176 | 2-43 | 2,023 | 16.90; 6.9.) 181 | 9-40 
So. ‘Atlantic. seeee} 18.96 | 13,076} 202 | 1.90 1,962 | 2100) 11.1 | 17% | 10-50 
Bo. Central... .-..| 26-50 | 20,650) 380 | 2.15 | 1.678 | 29.20/ 13.4 | 29 | 8.13 
No. Central... ----| 23-'0 | 13.780; 197 | 2-24/ 1,828 | 19-18) 85 | 250 | 9.72 
Northwestera ...| 33.60 | 15,660| 406 | $.13| 1.461 | 37.90 121 | 195 | 9 3 
South western..../ 38-25 | 21,580) 2F9 | 3.55 | 200 -} -33.25| 94 | 190 | 9.29 
Mific .....++.---+| 71-80| 19.800] #8 68 | 1,858 | 40-50! 6-1 |. 5 | 6.29 
a —— | | | | S| 
Total U, S........|_ 29-15 | 17,800] 207 | 2.65 | 1,620" | 18 Tu { 138 | 9.12 


‘ 
Canada ....-.----./ 23.90 | 18,560] 198 2-65 | 1496 11.90) 4.25 54 | 9.16 
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we say that it is about one fiftieth part of that 
falling over Niagara Falls; while the average 
height to which it is pumped is fully 120 ft., 
or more than three fourths the height of the 
cataract. Only from one-half to two-thirds of 
this pumping capacity, however, is in daily 
use. 


(For lack of space we postpone until our tollowing 
issue the concluding Tables accompanying this article, 
and referred to in our text. 








Abstract of the President’s Address at the 
Louisville Meeting of the American 
Water-Works Association. 


Mr. A. N. DENMAN, President of the Association, 
commenced his address by noting that that body 
had now reached its ninth anniversary, a period at 
which, in the history of mankind, we can usually 
presage the character of the future man. So with 
the Association of American Water-Works, which 
the President believed had already proven, by its 
record of work performed at this comparatively 
early stage of its existence, that it had come tostay, 
that its influence was already felt in the improved 
character of the works in the cities under the con- 
trol of its members, in better machinery and better 
methods, and in the increased purity of the water 
furnished to consumers. 

Mr. DENMAN warmly advocated united action 
among the members, and vigorous efforts to still 
further improve upon the good record made, so that 
the Assuciation by its high character would so es- 
tablish itself in the confidence of the people as to be 
always regarded as a safe counsellor and a just arbi- 
trator in all differences. 

He remarked that in this day of trusts and cor- 
poratious, it is important that the public should not 
get the two confounded; and the speaker then pro- 
ceeded to define the two as they might pertain to 
water-works. 

The private vs. municipal ownership of water- 
works in cities was next touched upon as a subject 
proper for discussion among bodies similar to the 
association over which the speaker presided. Mr. 
DENMAN said that in discussing this question 
writers for and against private ownership seemed to 
forget that in either case the works were controlled 
by men of like passions, and he failed to see how, 
with fair and honest treatment, a private corpora- 
tion could be in any way inferior to city ownership so 
far as the conduct of the works was concerned. 

Mr. DENMAN made the telling point that any city 
government so weak or so corrupt as to delegate its 
powers to a water company, without at the same 
time passing restraining laws, and insisting upon 
their fulfilment, was certainly not fitted to conduct 
the affairs of the enterprise individually. A water 
company is a quasi public corporation in any case, 
and is, or should be, governed by its charter in every 
detail of its business, except that it may make such 
ordinary and reasonable rules for the conduct of its 
affairs as are not inconsistent with an honest pur- 
pose and accord with the usual laws of trade. The 
speaker thought that an honest public would eventu- 
ally secure the honest management of a private cor- 
poration, and he further expressed the opinion that 
municipal corporations and the public were chiefly 
responsible for the faults of private corporations, 
where these faults existed. 

Tae president then showedi, by apt quotations 
from legal decisions, that the term “ pure water,” 
taken in its absolute sense, is absurd. Water is a 
wonderful solvent, and can neither pass over the 
earth nor through the atmosphere without con- 
tracting impurities. Even comparatively pure 
water is difficult to obtain in large quantities, for in 
populous sections of the country, where water is 
most needed, neither the rivers nor smaller streams 
can be kept entirely clear of sewage. Melting snow 
contaminates t*em and rains fil them with mud ; 
and mountain streams and even springs that flow 
from the rock are not always free from pollution of 
some kind. Chief Justice GoRDON, of the Peunsyl- 
vania Supreme Court, defines “‘ pure water,” as it 
stands in the Act of Assembly of that State, as 
“ wholesome, ordinarily pure,” and says that it is 
an expression that must be used as used by the 
world at large, and not in its abstract or chemical 
sense, 


The president referred at some length to other 
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legal decisions relating to the rights of water com 
panies, the quality of the supply furnished, the 
exclusive privilege of the first company, fire- 
hydrants, etc. He concluded his address by a brief 
review of the character of the papers to be read be- 
fore the association, and with a friendly greeting to 
the new contributors of papers. 


THE BELKNAP WATER MorToR,elsewhere illustrated 
and described, looks like a very promising novelty, 
and especially so in its application to a dynamo for 
minor lighting purposes. Water power conveyed 
through pipes is nearly always available, and with 
this inexpensive motor can be made useful in very 
many ways; but for dynames requiring from 5 to 
8 H. P., it seems peculiarly well adapted for use in 
many localities. 


CORRESPONDENCE. 


Computing the Bevel Angles for Skew 
Portals. 


EpGe Moor, Pa., April 15, 1889. 


To THE EDITOR OF ENGINEERING NrEws:— 

Having occasion to figure the various bevel angles re- 
quired in laying out a skew portal. we have devised the 
following tormul, which save much tedious figuring as 
compared with the methods previously in use here and 
in other bridge offices. Thinking they may be of use to 
others, we offer them to you. 

The angles usually required are the ones which we 
have designated as B, H, and P in the accompanying 
cut. B is the amount which the bracket angle differs 
from 9°. H is the amount by which the angle between 
the plane of the portal and the plane of the truss differs 
from 90°, and gives the bevel for bending the hitch 
plates on brackets. P isthe angle between the plane of 





Computing Bevel Angles for Skew Portals, 


the portai and a vertical plane through the center line of 
the portal strut, and gives the bevel for bending the 
hitch-plate to connect with top chords. 

By the angle between two planes we mean, of course 
the angle cut out by another plane at right angles to the 
intersection of the two. These angles are evidently 
functions of the skew angle S, and the angie of the end 
post with the vertical E, and it is only necessary to de~ 
termine what functions. The formule are : 

tan H = tan 8 cos E 
sin B = sin S sin E 
tan P = tan E cos 8S 

The demonstration we send is hardly necessary, but 
may be required perhaps to convince some that there is 
a,way so much shorter than the roundabout methods 
in general use. Yours truly, 

M, J. PATTERSON. 


DEMONSTRATION. 


Skew angle S and angle of end post with verticai E are 
known. To find first angles H and B. 

Through a, pass line a b perpendicular to plane of 
truss and 1 unit long. Through b pass a plane parallel to 
plane of truss, cutting line b c out of plane of top chords 
and c dout of plane of portal. Through line ab pass a 
plane perpendicular to direction of end post. We thus 
form the pyramid a-bed about which the following things 
are true, 





ee 
abe) acm SecS 
adec| -% ecb=TanS 
abd bd=TanH 
bde) 
bac=S8S 
ecbd=E 
cad=B 
bad=H 


Draw out small triangle b dc by itself, and we see that 
tan H = tan S cos E. 


Draw out triangle ac d by itself, and we see that c d 


tan Sain E, Therefore: 
ed tan S sin E 
Sin B= — = ——— —s sin Ssin E 
ac sens 
2. To find angle ’*P 
From « drop the perpendicular x y 1 unit long, from y 


lay off line y z in piane of floor-making angles with yw 
Connect 2 z, 
Then yz w=, wry = EK, 
tan P=y.z=tankE 


zry=P, 
cos S, 


Iron and Steel Compound Bridge Pins, 





Mont CLARE, Pa., April 19, 1880 
To THE EpItorR OF ENGINEERING NEWS:— 

Doubtless many of your readers will be interested in 
the following notes : 

On Sept, 9, 1881, | made some full size testa of com 
bination (iron and steel) bridge pins for the Albany and 
Greenbush bridge, Mr, A, P. BoLLer, Chief Engineer, 

The pile for rolling was made of old Bessemer steel 
rails, roiled nearly flat, cut into short lengths, and en- 
closed with four wrought-iron plates, the finished bar 
having a heart of steel and an envelope of doubie refined- 
iron, the latter varying in thickness from %% to % of an 
inch. 

The tests were made at the Phoenix Iron Works, Phu- 
nixville, Pa,, on a lever machine, 1-20, the pin being 
held by an eye-bar at each end and broken by a third eye 
bar at the middle. 

Pin No. 1, 444 ins. diameter, 28 ins. long, bent slightly, 
while strained at 37,700 Ibs, on extreme fibers, took a 
permanent set at 56,000,and broke, on the nineteenth 
test, at 92,000 lbs. on extreme fibers, having deflected 5¢ in. 
on the eighteenth test. 

Pin No, 3, 44 ins. diameter, 24 ins, long, had no percep- 
tible bend at 38,900; permanent set took place at 49,000, 
and it broke at 145,000 Ibs. on extreme fibers. The de- 
flection on the twenty-third test—next to last—was 1 in. 

Pin No. 2 gave results very similar to No.1. In every 
case the fracture showed a perfect union of the two 
metals. 

No, 3 was peculiarly interesting because of the fact 
that while it was being cut from the rough bar in a lathe, 
with a square-nosed tool, its own weight overhanging 
the tool caused it to break off when the body in the cut 
was 2% ins. diameter, creating the impression that the 
material in this bar was defective, for pins ordinarily do 
not drop until the neck is reduced to lin, or less. The 
test, however, indicated that, instead of being stiff and 
brittie, the bar was soft and tough. 

Subsequently I broke a double refined iron pin under 
the same conditions, and found the elastic limit lower 
than No, 1, but higher than No. 3, and the ultimate some- 
what lower than No. 1. Respectfully, 

Henry H. QuimpBy. 


Notes, Queries and Answers. 





J. B. N., Norwalk, O. (1) The ink referred to for 
graduating brass tapes is the bichloride of platinum, and 
you should be abie to get it from any good druggist, or 
he can secure it for you. (2) To make application for 
admission to the Am, Soc. C. E.,send to JoHN Bogart, 
Secretary, 127 E. 24d St., New York, for blank forms and 
requisites for membership. 


B. C. B,, Colima, Mex. Tbe method of computing 
tables by constant differences and repeating terminal 
figures, which you bave (re)discovered, is almost as old as 
mathematics, nnd is used for computing all tables having 
ultimate constant differences. The use or non-use of 
decimals has nothing to do with it, See any tabie of 
squares. The last digit repeats itself in series of 10, the 
last .two in series of 3 (running each way from the 
middie 25 point) and so on for any number of digita, and 
for all kinds of tables which have 2d, 3d, or 16th differ- 
ences constant. The whoie thing has been reduced toa 
science long since, and books and articles without num- 
ber written on it. Our view on a metric field-book has 
been recently expressed editorially. 


FREEZING POINT OF MIXTURES OF GLYCERINE 
AND WATER.—Le Moniteur des Produits Chemiques 
gives the following table of the freezing poifits of 
mixtures of water and glycerine: 


Freezing Temperatures. a Water. 
Cent. ‘arts Parts. 

0 9 106 

— 1.38 10 Oo 

—12.00 % 64 

—12.6 46 bey 

—20 72 58 42 

Below —38.% 70 » 
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Elements of Weather in the United States of most Interest to Engineers, for the Month 





of March, 1889. 



































Wisp VELOCITY. PRECIPITATION. 
TEMPERATURE. se ——|\ Rain and meited snow. 
: Degrees Fuh. Miles per hour. | Hikes. | Inches. 
STATIONS. ——| ree. | -____________ 
} ; Heaviest “No. 
Averuge | Max. | Min.| Range.|Average. | Max. | ,{!™¢0f | Total. in % rainy 
Sr coms : Max.Vel.| hours. days. 
NORTHERN CiTiEs. 
thfield, Vt 28.4 55 . a 6| 83 45 N 2.05 0.72 i 
a ied ae ee oe eee #2 NE 2168 oa 86 
New York City.........++-- 39.9 & 25 37 | 12.1 49 SW 4.09 1.38 ll 
Pittsburg, Pa... ...... a4 0 8 @ 5.0 ene 0% 15 
Chicago, I)... ..-.-+656- 36.8 68 20 48 W.7 #0 N |; 1.4 0.93 5 
Omaha, Neb.. 40.2 71 17 i 8.1 30 N | 0.53 0.22 4 
St. Paul, We ites 34.4 67 13 i | 7.0 30 NW | 0.99 0.35 6 
Duluth, Minn AAW 2 32.0 64 1 63 7.9 30 NE | 1.67 0.65 10 
Bismarck, OE. cp id cosmedns 33.3 ov 65 | 7.5 48 NW 0.55 0.42 9 
Average Ge te tex te Baw 38 er Oe. ee 


ns 


SOUTHERN CITIES, 














Washington Cliy.. ....... 2.0 70 29 41 8.0 30 NE 4.20 1.45 14 
Louisville, eye LMCEIAG 47.2 76.0 24.0. 52.0 6.9 0” SW 0.95 0.34 8 
St. Louis, Mo.. ...... 44.8 76.0 25.0 51.0 11.0 36 «= NE 1.62 0.73 4 
Savannah, Ga............. 53.9 77.0 B40 43.0 7.4 46 NW | 3.52 1.34 9 
Leavenworth, Kan. 43.2 72.0 21.0 6&1.C 6.4 30 8 1.32 0.67 6 
Jacksonville, Fia 57.1 81 38 42 6.1 23 W&NW | 1.38 0.39 8 
Chattanooga, Tenn.. ‘ W.2 su 26 b4 6.2 26 NW | 8.71 1.64 x 
New Orleans, La........... 58.5 79 44 35 9.0 35 SW | 3.86 1.39 5 
Memphis, Tenn. 52.0 80 38 47 6.2 30 Ww | 5.838 1.33 4 
Palestine, Tex.. 57.2 82 38 44 6.9 27 NW 4.53 1.67 ¥ 
Average..... SE eee ae | 50.6 73 313 40 | 7.4 22.8 | 3.04 1.10 8.4 
WESTERN: CrTrEs. 
ielena, Mont OE iis acaba 38.2 64 4 60 5.3 29 NE 0.64 0.22 7 
Port Angeles,” Wash..... 45.6 59 30 29 2.0 24 WwW 2.43 0.56 15 
San Francisco, Cal..... ... 55.6 79 7 82 8.7 32 NE 7.78 3.08 16 
Salt Lake City, Utah.......| 48.0 68 a 36 5.6 34 SE 1.64 0.60 ~ 
Denver, Col......... ; 41.6 70 18 52 6.7 36 N 0,40 0.34 4 
Yuma, Ariz... sini a, <a 90 44 46 6.3 40 Ww 0.24 * 0.15 4 
Santa Fé, N, Mex + | 98.6 66 20 46 6.7 36 8 0.80 0.30 ll 
Average... | 47.8 71 28 43 | 5.9 3 | 1.99 0.75 9.3 





| 





auicintine ana Additions to Water-Works Systems Contempiated for 1889. 


City or Town, 


Brunswick, Me 
Bristol, N. H.... 
Keene, owes 
Laconia, . 
st. Albans, Vt.. 


W. Randolph, Vt.. 


Adams, Mass.. 
Arlington, “ 
Attleboro, 
Brockton, 
Brookline, 
Chicopee, 
Grafton, 

Hingham, “ 
Hudson, 


Malden, +e 


Mansfield, “ 
Plymouth, 
Randolph, “ 
Rockland, 
salem, 


Springfield, 


Taunton, 
Wellesley, 
Whitman, 


Providence, R, I 














) 
Pipe. ee ‘ie ves.| Meters. Address. 
dei ROD Gb Dias BOPP iio S sks ck acccinck tence eee ake H. Simpson, Supt 
wek eu EO a go naa dle Z2or3 | 2 |........| Bristol Aqueduct Co 
Liweeit .200 ft. 12-in.—1,100 ft. 8-in...................- 2 OAs oe P. F. Babbidge, Supt. 
‘aka 1,000 ft. 6-in,—3,000 ft. services... 2.2. 2.6... 3 |........| 200 | EB. Little, Treas. 
1,000 ft.4-in Adee ies b Fe as Means 1s. aneee en 2 | Dts. wae Ma rshall Mason, Supt. 
2,640 ft, 4, 2, and RR cht bette 325, .0 - 1 BE deseneioe L, Richmond, 
okokd Ss cece, Seen deidn see 6 | 4 |...... |O, A. Waters, “ 
Ts RMOOMUGMADL, Sooo conc co, lessee scases ea6 4 BD deecvanhs ‘+. W.Hodgdon, “ 
ited 8,000 to 4,000 ft. 4and 6-in ..................... 6 | WwW 20 | Geo, B. Fitts, Supt. 
wan ill 6,000 ft, 6-in. —8,000 ft. 10-in.................... 10 or 12/10 or 12) = 150 FB, Cleaveland, “ 
....++| 4,000 ft, 6-in.—1,000 ft, 2-in...... 6.0. cee eee. 15 20 wD My 'F, Forbes, ” 
ee ESS hs a ee EK koa e bce kd baik ox code RTLk theo kee e era chee Chicopee Water Co. 
1 5 Vis ORE DERE aoc ce eaves i 8 |........, 8 F. Smith, Supt. 
I ches ca epicegnycieben 608s tetsee 6 Aes Scaah ye = 
SE EUREIIIES nag ss chs ce ass Ckcecia cae vs penn oases s takes D. W. Stratton. “ 
2,640 ft. 12-in.—2,640 ft. 10-in. 2,640 ft. 8-in | 
“yee ONIN, UI fi SIR ook oss vas née 6 40 or 50 2 8. M. Allis, “ 
aha | 8.520 ft, 4-in.—1,760 ft. Gin... 2... eee. 8 6 lu D. D. Spaulding, Chn. 
......, 600 ft, 6-in.—1,300 ft. 4-in......... sepewaae 4 | Se reer: Rn. Wi. oe. Supt. 
..«| 10,560 ft. moatiy G-in...................... 16 | De tetecdere | E. J. Chadbourne, 
«ov ive MINES, OOM. c.4 ets aA 5 4 10 ~W.R, Groce, 2 
.... . 2,000 ft, 6-in,--2,000 ft.4-in.. 7 8 8  H. W. Rogers, - 
3,400 ft. 16-in,—1,860 ft. 12-in.—2,200 ft. 8in.— oe 
"s s*! 25,000 ft, 6-in.—1,500 ft. 4-in............ 45 66 75 | J. C. Hancock, a 
eanileoe 3,000 ft. 8-in.—7,2U0 ft. 6-in.—1,600 ft, 4-in.. 12 12 60 or70 G. F. Chase, = 
..... 1,000 ft. 10-in, —4,280 BROS i Rakaaeeveeynees 10 8 | 10 = W.H, Vaughn, “* 
734 ft. 2A-i 19.66 ft. 30-i 172 ft. 16-i i c. Gilbert, : 
“<_ -1n.—. | | ae a. 
252 ft, 12-in.—7,743 ft, 8-in.—19,666 ft.6-in, Uok mn own 8. M. Gray, City Engr. 


Danbury, Conn .. ery ft, 10-in.—36,960 ft.6in... ...... Asai 4. SRS paar. Secy. 
Hartford, * ee Be errs 2 ee Unk no wh — e Cerk. Prest. 
New London, “ 11,400 ft. 20-in.—8,800 ft. other sizes........ ... * — : H. Richards, Supt. 
Waterbury, 3,000 ft. 8-in.—400 ft. 6-in.—5,000 ft, 4in........ - a z Nelson J. Welton. 
Albany, N. Y. | 20, 16, 12,8 and 6-in. amount unknown....... a tee cake nee Supt. 
Amsterdam, - 500 ft, 8-in,—2,000 ft. 6-in .. 2... 8 5 10 

Attica, [RRND Da AMM eilai i ta bass daecitoges scanned 3 $3) ie | Attics Water Co. 
Aubura, wee. rea 10 10 | 10 H,. B. Eldred, Supt 
Baliston Spa, n 800 ft. 4-in.—1,000 ft, 3-in...........5.... 8 |.. +--..| J. H. No . 
Binghamton, 2,361 ft, 8-in. —10,500 ft. 6-in.—2,500 ft, 4 in.. 2 35 (15 or 20) D, Felter, =N 
Buffalo, cm 132,000 ft. 36 to 5-in ae me 250 BOD on 00 snes s 
Corniny, ” 1.300 ft, 6-in... ikens &onkbe ea eset ni 4 Bo fevecscns H. C. Heermans, * 
Dunkirk, + Sl BG) 6 Ne WON 6 ons. 68h «0s cee ; 4 Oye esis G. M. Abell, - 
Herkimer, %: 9t PORE isco aaiias Sines. 2a 1 | 1 6 oe . C. Spinner, Secy. 
Hudson, Fab. dane or apedbems dike iN 50s ttl ea | more | P. Miller, * 
Johnstown, “| 8,400 ft, 6-in,—3,450 ft. din .......... we... 13 | 7 Unk’n | J, J. Buchanan, me, Bapt. 
Kingston, sj 2,500 ft. 6-in.—5,500 ft, 4-im... 2. ee 17 j8or4 |--.....- C. D. Bruyn, See y 
Newburgh, a 8.600 fr. 6-in. 400 fh, 4-im.... 2.0... cece eee 10 MB jAnchinseees W. C, Miller, upt. 
Possempepeie, TENDER. Olas os iicin aoc scenes csesscscccsecs 5 4 125 | C. BE. Fowler, 

Kound Jake, +O” DEM ComU edt weer abe meses ewespthesh ns etcecacanse 6 | 1 je..eeeee J. D. Rogers, - 
Rome, ~ CIN DAMS GES: 0 x hob dais ans vcesccs oe ideas 5 | Gi wweeeeee 'C, T. Hayden, 5 
Schenectady, sa 4,650 ft. 8-in,—2,600 ft, 4-im..... 22.0... 20 40 |-:; rast - M.O, weil, > 
Troy, OO 5 BU ak abs iccees See eessti ce 2% to m0 90 to 60 anette , PH. Baermann, * 
Waiton, m I i Me das is Vase e ecu see bas éanee 

Westfield, ot RD Sc Ba cos vnc kiddie ceeded ccvedeaens 


Whitehall, 


Asbury Park, N. J. 2°600 TR, OD ai xk ti 


Jersey City, 
Newark, 
Paterson, 


Allegheny, 


Erie, 

Sayre, 
Sbippensburgh, 
Bellaire, OQ, 
Soringtield, “ 
Toledo, en 


po. Bend, Ind ... 


= Se Ne cine, ahem Koes osace ohare 
"| 98.400 ft, mostly 6-in .... .......... ...... 2. 
: I i 
“| 21°290 ft. 6-in.— 8,640 ft. 8-in.— 2,640 ft. 24in | 
,, | 6280 ft. 12-in—10,560 ft. 10 in, —36,960 ft, 8-in.— 

jel igh cop_gee eel 
“| 2.640 ft, 30-in,—18,200 ft. 6-in. 5,280 ft. 4-in.. 
* | §,000 ft. 6-in.—5,000 ft, 4-in . 





OO] Is Wane ck aii so ts ane si, Landi 
cea 1,00u ft. 12-in.—1,000 ft, other.................. | ++} Wilson, 

es 4.627 ft. 6-in.—3,877 ft. 3-in. Os «ibs cee ba eens 10 13 5 | W. R, Smith, 
Sead 15,840 ft. 12-in.—1,160 ft. 6-in.—5,280 ft. 8-in.... 20 40 2% 6H. C.Cotter, “ 
...-. New boilers, etc, to be added..... ...........)........ ere | & |1L8,S8chrop, “ 





PERSONAL. 


Mr. T. W. DAVENPORT has been appointed Super. 
intendent of Streets, at Lockport, N. Y. 


Mr. W. S. PALMER has been appointed Chief En- 
gineer of the Petaluma & Sebastopol road. 


Mr. D. C. CREGIER, M. E., has been elected mayor 
of Chicago, Il. 


Mr. C. W. CroziER has been appointed City Engi- 
neer of West Knoxville, Tenn. 


Mr. M. H. Situ, Vice-President of the Louisville 
& Nasnville, has resigned. 


Mr. THos. R. WICKENDEN has been re-appointed 
City Engineer of Toledo, 0, 


Mr. DAvip A. GAGE, who was Superintendent of 
the Cheshire railway from 1850 to 1853, died at his home at 
Charlestown, N. H., April 11. 


Mr. CHARLES BRYAN has been appointed Superin 
tendent of Water-Works at Parkersburg, W. Va. Mr. 
Davis DUNCAN has been appointed Street Commissioner, 


Col. EDWARD P. NETTLETON, at one time counse] 
of the New York & New England road, died at Boston 
Mass., April 17. 

Mr. JAMES BRAND, Commission Merchant, wil! 
remove May 1 to the Market & Fulton National Bank 
Building, 81 and 83 Fulton 8t., N. Y. 


Mr. ALBERT D. WATROUS has been appointed 
Superintendent for the Mystic Valley Water Co., ot 
Stonington, Conn. 


Mr. C. V.SHINKLE has been appointed Contract 
ing Agent of the Southern Pacific, with headquarters 
in this city, succeeding W. H. Connor. 


Mr. S. T. MANN, formerly on the engineer’s staff 
of the Louisville, Evansville & St. Louis, has taken a 
position on the Georgia Central, 


Mr. HENRY D. WELSH has been elected President 
of the Allegheny Valley road to succeed Hon. Joun 
Scorr. 


Mr. EDWARD DICKINSON has been elected President 
of the Idaho Central road. He will not, however, r° 
linquish his Union Pacific position. 


Mr. J. F. WALLACE, M. Am. Soc. C. E.,tformerly 
Bridge Engineer on the Chicago, Santa Fé & California 
R. R., is now with Mr. E. L. CORTHELL, Consulting Engi- 
neer, 205 La Salle, Street, Chicago, Ill. 


Lieut. L. D. MinER. U.S. N., has been chosen by 
the Regents of the University of Michigan to be Assis- 
tant Professor of Mechanical Engineering of that Insti- 
tution. 


Mr. J. C. EASTON, ot La Crosse, it is reported, has 
tendered his resignation as a director of the Chicago, Mii- 
waukee & St. Paul road, Mr. Easton has been a director 
of the road for 10 years. 


Mr. W. W. FINLEY, General Freight Agent of the 
Denver Texas & Guif R, R., has been elected Chairman of 
the Trans-Missouri division of the Interstate Railway As- 
sociation. 


GENERAL PASSENGER AGENT BoyD, of the Minn 
eapolis & St, Louis Railroad, has been appointed to the 
same position in charge of the Chicago, Kansas & Ne- 
braska division of ;the Rock Island system. He wil! be 
succeeded by Mr. C. H, HOLDRIDGE 


Mr. Gro. W. MASLIN has resigned his position in 
the office of the First Vice-President of the Baltimore 
& Ohio, to become the Superintendent of the Roanoke 
& Southern road, 


Mr. DANIEL ULRicH, late Assistant Engineer on 
the Erie R. R. at Buffalo, N. Y., has resigned his position 
to associate himself in business with Mr, Gro. A. RICKER, 
a civil engineer of that city. 


Mr. Luctus TUTTLE, Passenger Traffic Manager 
of the Canadian Pacific, will probably be selected to 
succeed Mr. PrerRson as Vice-Chairman of the Trunk 
Line Association, New York. 


Col. Jacos M. LONG, who built the water-works 
at Pottsville, Pa., and the gas works at Harlem, N. Y., 0! 
which latter works he was for some time Supeiintendent. 
died in New York, April 16, 


Mr. A. Butts, Purchasing Agent of the Louis- 
ville, New Albany & Chicago road, has resigned to accept 
@ position in a railway supply house at St. Louisville. He 
is succeeded on the L, N. A. & C. road by his brother, 
Mr. F. C, Butts. 


Mr. L. M. HastTines has been appointed City En- 
gineer of Cambridge, Mass., succeeding Mr, WM. 8. Bak- 
BouR, deceased. Mr. HasTincs has been in the City 
Engineer's office for the last 18 years, and has for some 
time been principal assistant. 

Mr. H. A. PARKER has been appointed assistant 
to the President of the Reck Island road, with an office 
in Chicago, Mr. PakkeR was General Manager of the 
Chicago, Kansas & Nebraska, until it was decided to 
place the entire system under one management. 
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Mr. RopeRt Moore, C. E., of St. Louis, lately at 
the Bridge Entrance, has established his office as Chief 
Engineer of the St. Louis Merchants’ Bridge Termina! 
Railway. Letters should be addressed to ROBERT MooRE, 
Chief Engineer Terminal Ry., Laclede Building, St. 


Louis, Mo. 


Mr. H. F. CLARK has been selected to succeed the © 
late W. W. WELts as Superintendent of the Cincinnati, 
New Orleans & Texas Pacific Division of the Queen & 
Crescent system. Mr, CLARK is at present Superintend- 
dent of the Vicksburg & Meridian,and Vicksburg Shreve- 
port & Pacific Divisions of the Queen & Crescent. 


Mr. C. J. SMITH has been appointed General Man- 
ager ot the Oregon Railway & Navigation Company in 
place of W. H. Hotcoms. The appointment will take 
effect May 1. Mr. Smrra was in the Land Commissioner's 
Department of the Union Pacific at Omaha. His office 
will be at Portland, Ore, 


Mr. E. H. BECKLER, in addition to his duties as 
Chief Engineer of the Montana Central Ry., has been ap- 
pointed Superintendent of the road with headquarters at 
Helena, Mont. He will have charge of station and trans- 
portation service, and maintenance of road and struc 
tures. 


Mr. BERT HAZLETT has resigned the position of 
engineer in charge of the construction of the new high- 
service reservoir, at Wheeling, W. Va., to which he was 
recently appointed by the City Water Board. The piace 
was formerly filled by Mr, WALTER SMITH, but he was 
obliged to resign in order to properly look after county 
work, 


Col. CHARLES F. HATCH, President of the Wis- 
consin, Minnesota & Pacific Ry., died at Minneapolis, 
Minn., April 15. He was about 60 years of age and had 
always been actively identified with railway business. 
He first came into prominence as General Superinten- 
dent of the Lake Shore & Michigan Southern, and after a 
few years resigned to serve in a like capacity with the 
Eastern Railroad of Massachusetts. After two years he 
returned to the Lake Shore road. In 1877 he was the 
unanimous choice of the directors of the Minneapolis & 
St. Louis for General Superintendent of that line, and 
went to Minneapolis, The following year he was made 
General Manager, and in 1882 resigned to become Gen- 
eral Superintendent of the Omaha, and when the exten- 
sion of the St. Louis into Dakota was projected, under 
the title of the Wisconsin, Minnesota & Pacific, he be- 
came its President, and has been with the line ever since. 


PUBLICATIONS RECEIVED. 


—Steam: Its Generation and Use. With Catalogue of 
the Babcock Wilcox Co., 30 Cortlandt St., New York 
City. Cloth, 120 pp. 


The present tendency in getting up trade catalogues is 
towards very elaborate material and style, and this 
catalogue, theedition for 1889, is very well got up, and is 
interesting reading. The reading matter, aftershowing 
the danger and the causes of boiler explosions, and the im- 
portance of providing against explosions, contains papers 
on “ The Theory of Steam Making " and “* The Theory of 
Heat Engines.” A brief illustrated history of water- 
tube boilers leads up to the evolution of the Babcock & 
Wilcox water-tube boiler, and this matter is very fully 
illustrated ; the bviler is described and illustrated in de- 
tail. Brick and iron chimneys, heating for central sta- 
tions, steam heating, wet and superheated steam, are 
subjects dealt with. The reading matter covers 80 pages, 
16 pages are devoted to accounts of tests, etc., 20 more are 
filled with home and foreign references, and the index 
tills the last four. The book is very fully illustrated, 
nicely printed on good paper, well bound, and lettered on 
the back, It shows the enterprise of the Babcock & Wil- 
cox Co. in keeping up with the times. 


—IUustrated Cutalogue of the Rand Drilling Company. 
New York, 1889,—This is a thoroughly good publication 
of its class, It is, in fact,a hand-book in all that apper- 
tains to rock-drills, air-compressors and the handling of 
drills under the many conditions of rock excavation. 
Aside from the illustration and concise descriptions of 
the use and care of the special machines of the Rand Co., 
this book, of nearly 200 pages, devotes a very considera- 
ble space to “ Useful Information,” relating to com- 
pressed-air, steam, transmission of power, sharpening 
and tempering of drill-steel, measurements of ore and 
earth, handling rock, etc., ete. The book inits handsome 
make-up and the care and intelligence evident in its 
preparation, proves that this company fully understands 
the art of issuing aJcatalogue that is at the same time 
useful to themselves and valuable to every user or pros- 
pective user of the machines described. 


—Tube or Pipe Wells, Single or in Gangs. Pamphlet, 32 
pp. Hydraulic Tube-Well Construction Co., 145 Broad- 
way, New York. : 


This pamphlet is issued by the company to describe 
and illustrate its system of wells for furnishing a supply 
of pure water for towns, villages, factories, irrigation 
works, ete, The system is covered by patents. At the 
bottom of the pipe is a sand chamber, above which is the 


strainer, which bas countersunk holes covered with finely 
perforated sheet metal. An improved well-head is used. 
The system is in use at Syracuse, N, Y., Flushing, N. Y., 
East New York, N, Y., and Greenwood Cemetery, Brook- 
lyn. The pamphiet contains data respecting thickness of 
pipe, specific gravities, etc. Mr. F. W. MILLER, hydrau- 
lic engineer, is a member of the company. 


—Transactions of the Arkansas Society of Engineers, Ar- 
chitects and Surveyors. Vol. 2, November, 1888. Published 
at Little Rock. 

In addition to the committee reports, etc., there are 
the following papers: “ Proportionate Error in Servey- 
ing,” Cuas. W. Stewart; “Climate of Arkansas,” W. U. 
Simons; “ Public Highways,” J. A. MARTIN; “ Adapt- 
ability of the Various Kinds of Timber in Arkansas for 
Railway Purposes,” E.C. BUCHANAN; “ Description for 
Deeds,” Wm. MrrcHetyi; “The Plane Table,”’ D. C. B. 
AIKEN; “The Construction of Topographic Maps by 
Reconnoissance Methods,” ARTHUR WINSLOW; “ Munici 
pal Improvements of Little Rock,” G, P. C. RumBouGH ; 
“ Water Supply of Rogers, Ark.”’ Jay M. WHITHAM. 


Catalogue of the Minerals and Woods, from the States 
of Virginia, North and South Carolina and Georgia, 
displayed in the exhibits of the Richmond & Danville 
Railroad Company at Atlanta, 1881; Boston, 188; Den- 
ver, 1883; New Orleans, 1884; Atlanta, 1887; and Rich- 
mond, 1889. Pamphlet 34 pp. 54 x 9 ins, Published by 
the Richniond & Danville R, R. Co.—This little volume 
contains some matters of interest with reference to the 
mineral resources of the region tributary to the Rich- 
mond & West Point Terminal Railway system. 


—Mr. A. R. Foors, the author of a work on the *‘Econo- 
mic Value of Electric Light and Power,” noticed in our 
issue of March 30, writes us that we did not fully compre- 
hend his views on the ownership of plant for this purpose. 
To correct any wrong impression we quote the author's 
words on this subject as follows :—“The'economic value of 
electric light and power cannot be developed to the point 
of greatest benefit to the users of electric service by in- 
ventors and manufacturers alone. The realization of 
the advantages of electricity by the people now depends 
more largely upon the economic conditions fixed for its 
production and distribution by Stateand municipal legis- 

ation than upon any vther factor in the problem. I be- 
lieve the true functions of government to be to regulate 
and control, not to own and operate, commercial indus- 
tries.” 


SOCIETY PROCEEDINGS. 


Engineers’ Club of 8t. Louis.—At the meeting on 
April 17,the chairman announced the death of Col. 
Henry C. Moors, one of the oldest members and a 
former president of the club. 

Prof. CuaRLzs C. Brown’s paper on “The Sanitary 
Condition of the Water Supply of New York City ” was 
read by Prof. WHEELER. Prof. Brown, being engineer 
forthe New York State Board of Health, had devoted 
eonsiderable time and study to the subject. The paper 
presented a vast amuunt of data, extending over a 
series of years, beginning with 1872, showing the re- 
sults ot chemical examinations of Croton water. He 
also gave a statement of the flow of the Croton river 
for each year, beginning with 1870, together with 
the rainfall over the watershed, and the flow of river 
in percentage of rainfall. He discussed the water 
under the following heads: Total solids, hardness, 
albuminoid, ammonia, chlorine, and combined nitrogen. 
His conclusion was that the case for or against the 
Croton water, as shown by chemical analysis, had not 
been proven. He gave the results of a personal exami. 
nation of the watershed, together with suggestions for 
treatment of several cases of pollution. He also sub- 
mitted a copy of the series of rules adopted for the 
sanitary protection of the Croton river and its tribu- 
taries. Messrs. Hotman, Bryan, WHEELER, T'HACHER, 
Fercuson and Bouton took part in the discussion. 
Mr. WHEELER stated that there was usually consider- 
able newspaper talk every fall about impurity of the 
water, but repeated and careful chemical analysis had 
shown it to be harmiess. Mr. Bouton thought that the 
marginal zones along the streams were hardly suffi- 
ciently wide. 

The secretary then read a paper by Mr. A. J. Farru, 
describing a system of marking patterns. The question 
was treated in detail, and the desirable points ex- 
plained. Asample record sheet was submitted. Mr. 
Prita also submitted a brief discussion of economy of 
manufacture as viewed in the pattern. This question 
he discussed under the following heads: Economy in 
the pattern itself; the number and nature of the cast- 
ings; the subsequent handling of the castings, the 
object being the minimum cost of the finished product. 

In the discussion Mr. Crow spoke of the difficulty of 
marking small patterns, and aiso explained the sys- 
tem in use at the Brownell & Wright car shops. Each 
pattern bore the number of the shop order, and all 
patterns used on each order were numbered consecu- 
tively. Wa. H. Bryan, Secretar, 


Bostun Society of Civil Engineers.— The regula 
monthly meeting was held April 17, President Desmont 





FITZGERALD in the chair; 47 members and 11 visitors 
present, 

The following were elected as members; Wa, C. Boyce, 
Worcester, Mass.; EpMUND GRrovER, East Walpcele, Mass ; 
FrRaNcis E. Hosmer, Boston, Mass., and FRANK B 
ROWELL, Lynn, Mass. Mr. THOMAS ASPINWALL was 
appointed Auditor for the ensuing year, and the mem- 
bership of the committees on Library and on Weights 
and Measures was announced. The Secretary was di 
rected by a vote of the Society to keep a record book 
of addresses of members and others seeking employ 
ment. 

The Secretary read a memoir of Mr. Grornar A. PAR- 
KER, Honorary Member of the Society, which bad been 
prepared by the late Mr. SamurEL M. FELTON, also an 
Honorary Member. Mr. ALBERT H.HOWLAND read a me- 
mvir of Mr. EpwWArpD 8S. PHILBRICK. 

Mr. Lawson B. BIDWELL read a paper describing the 
relovation of a portion of the New York & New England 
Ry., made necessary by the construction of the Sodom 
reservoir of the new Croton water supply for New York 
City. He also gave an account of an embankment built 
through Whaley pond. Mr.Samusr. M. Gray, City Engi- 
neer, of Providence, RK. I., read a paper giving an account 
of the various sites which have been proposed for ter 
minal facilities in Providence. A general discussion 
followed this paper, and a vote of thanks was tendered 
to Mr. GRAY. 

At the meeting on May 15, Mr. J. A. Gouwp, Jr., will 
read a paper on “ The High Service System of the Boston 
Water-Works,” with particular reference to the new 
works recently constructed. Mr. C. E. HABERSTRON will 
read a paper on some recent measurements of how of 
water at the Boston water-works, 

8, E. TINKHAM, Necretary, 

American Water-Works Association.—The ninth 
annual convention was held at Louisville. Ky., April 
16, 17, and 18. On April 16, the meeting was called to 
order by President A. N. DENMAN and an address of wel- 
come was delivered by Mr. JaAcon, Mayor of Louisville 
Mr, J, H. Decker, Secretary and Treasurer, submitted 
his report. One member had been lost by death. During 
the year there were gained 24 active and 7 associate 
members, and 7 active members and 1 associate resigned . 
A total of 5 members was gained during the twelve 
months, There are now enrolled 1 honorary, 223 active 
and 56 associate members, making a total of 280. The re- 
ceipts were $972.60. The annual disbursements leave in 
the Treasurer's hands $23.18, against $171.50, which wus 

he balance last at_the meeting. 

President DENMAN next read his introductory address, 
which we abstract in another column. 

At the afternoon session the following papers were 
read and discussed: ‘“* Water-Works Records,” J. M. 
Diven (printed elsewhere); “Flushing Street Mains,” 
H. W. Ayres; “Increased Revenue from Frivate 
Sources,” C. N. Prippy; “ Use of Liquid and Gaseous 
Fuels,” L. H. GARDNER, (printed elsewhere} ; * Pressure 
Regulators for Water-Works,” W. Rye. The following 
matters suggested by the Question Box were discussed : 
“ How can Water Waste be Stopped?” “ Is Steel 4-in 
thick sufficient for Boilers 60 ins, x 18 ft. with an Average 
Pressure of 75 to 801bs,?"”" The evening session was ovcu- 
pied by the reading and discussion of Mr, Epwtn 
DARLING’S paper on “The Use of Water Meters,” 
(printed elsewhere). 

On April 17 Mr, Emi. Gevei, of Philadelphia, read a 
paper on “ Analysis of Mechanical Filter Action.” Mr. 
FRANK POND was not ready with his contribution to 
water literature, but a general discussion was got up ou 
the subject of breakage in sewers, and who should bear 
the consequence. In the afternoon the water-works 
were inspected. 

At the morning session of April 18, the first paper read 
was on “Standard Water Pipes.” by D. D. Russe, of 
St. Louis, aad on his motion a committee was appointed 
to establish a standard of weights for water pipe. Mr. 
Russell, Dennis Long & Co., and the Shickle, Harrison & 

Howard Iron Co., of St. Louis, were; named as the Com- 
mittee. A paper on “ Relations between Plumbers and 
Water Companies and Departments,” was read by Maj. 
8. F. Jones, cf Kansas City, and started a lengthy dis- 
cussion. Prof. J. B. JoHNsON’s paper on “ Aeration and 
Sedimentation of Muddy River Water,” not being ready, 
Mr. RUSSELL was asked to give some information as to 
the basins at St, Louis, this being the ‘subject of which 
Prof. Jounson had been expected to treat. A good deal 
of discussion and questioning ensued, and Mr. Russe, 
in replying, said that the most effective way of purifying 
water was by still-water basins. Four basins are contin- 
ually used for that purpose, except when one is being 
cleared, The mud deposit, which bas to be removed by 
manual labor, has been known to accumulate to the ex- 
traordinary depth of 6 ft., but usually itis not allowed to 
become more than 18ins. deep. Mr, Cameron, of Mem- 
phis, asked why they cou!d not bore into the earth and 
obtain pure water, thereby avoiding all that necessary 
labor and expense. He said that was the way in which 
the Memphis people obtain their water. 

A paper on “Purification of Water for Boilers " was 
read by Secretary Decx en, in the absence of the author, 
F. W, Gerecke, of Chicago. 
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The United Tramway Sprinkler Co. gave an exhfbit of 
the operation of the Gathright sprinkler car for the ben- 
efitof the association. The report of the Committee on 
Electricity for Preventing Scale in Boilers was ordered 
printed. The place for the next meeting was then voted 
on and Chicago was selected. Mr, NEVINS, President of 
the New England Water-Works Association, gave a gen- 
eral invitation to the convention of his association in 
June. 

The following officers were elected: 

President, J. H, Decker, Salina, Kan, 

Vice-Presidents, W. G. RIcHARDS, Atlanta, Ga.; WM. 
Rye, Paterson, N.J.; H. G. HOLDEN, Nashua, N. H.; 
W. L. Cameron, Memphis, Tenn.; C. N. Prippy, Lead- 
ville. Col, . 

Finance Committee, James P. Donanue, Davenport, 
la.; Wm. Motis, Muscatine, Ia.; W. 8S. HAMILTON, 
Youngstown, N.Y. 

Secretary and Treasurer, J. M. Divex, Elmira, N. Y. 

In the evening the banquet was held, closing the con- 
yention, but on the following day an excursion was made 
to the Mammoth Cave at the invitation of Dennis Long & 
Co., of Louisville. A meeting was held in the cave on 
Saturday. when several members were added to the ac- 
tive list and the members remaining on the return to 
Louisville presented, through Col. L. H. GARDNER, of 
New Orleans, a bandsome after-dinner set of Royal Wor- 
cester ware to Mr. CALLAHAN, of the firm of Dennis 
Long & Co., in token of their appreciation of his generous 
and untiring efforts in behalf of the interests of the asso- 
ciation while in Louisville. 


Among those present were the following gentlemen: 
ACTIVE. 


H. W. Ayres, Hartford,Conn.; Joseph A. Bond, Wil 
mington, Del.; J. G. Briggs, Chicago, Lil.: Calvin 8. Brown, 
New York, N. Y.; Wm. B, Bull, Quincy, Il. ; W. Ls 
Cameron, Memphis, Tenn.; Edwin Darling, Pawtucket 
R. L; J. H. Decker, Salina, Kan.; A. N. Denman, Des, 
Moines, Ia.; J. M. Diven, Elmira, N. Y.; Jas. P, Donahue, 
Davenport, la.; L. H. Gardner, New Orleans, La.; W.S8. 
Hamilton, Youngston, Ohio; W. T, Harris, Jackson, 
Tenn.; J. W. Henion, Minneapolis, Minn.; H. G, Holden, 
Nashua, N. H.; Chas. Hood, Burlington, Ia.; Geo, Hor- 
nung, Newport, Ky.; B. F. Jones, Kansas City, Mo.; R. M. 
Jones, Wyandotte, Kan.; H. &. Keeler, Chicago, LIl.; 
A. F. Kent, Jamestown, N. Y.; P. H. Linneen, Lockport, 
N. Y.; A. H. Martine, Knoxville, Tenn,; W. J. Milner 
Birmingham, Ala. ; Wm, Molis, Muscatine, Ia,; Frank F. 
Moody, Minneapolis, Minn. ; A, G. Moore, Cincinnati, 0.; 
Philip Morley, East Liverpool, 0.; B. R. Morton, New- 
port, Ky.; Chas. N. Priddy, Leadville, Col.; W. G. Rich- 
ards, Atianta, Ga.; 8. Kussel!, St. Louis, Mo.; Wm. Ryle, 
Paterson, N. J.; August Scheefer, Maysville, Ky.; Frank 
Schefol!, New Albany, Ind.; F. W. Sheppard, New York, 
N. Y.; Matt, Stookey, Belleville, Ll,; John W. Taylor 
Newcastle, Pa.; J. 8. Walker, Birmingham, Ala. 


ASSOCIATE. 


Addyston Pipe & Steel Co., Cincinnati, 0. ; Chapman 
Valve Mfg. Co., Indian Orebard, Mass.; J. B. Clow & Sons, 
Chicago, Lil.; Columbus Water-Works, Columbus, Ohio; 
Deane Steam Pump Uo., Holyoke, Mass. ; Galvin Brass & 
Iron Works, Detroit, Mich.; Holly Mfg. Co, Lockport, 
N. Y.; Hall Electric Pump Co., Plainfield, N. J, ; Hersey 
Meter Co., Boston, Mass.; Jeweil Pure Water Co., Chica- 
go, Iil.; B. H. Kellogg & Co., New York, N. Y.; Dennis 
Long & Co., Louisville, Ky..; Luclow Valve Mfg. Co, , 
Troy, N. Y.: W. H. Marsh, New York, N. Y.; A. W. Mor 
gan, Buffalo, N. Y.; H. Muelier, Decatur, Iil.; National 
Meter Co., New York, N. Y.; National Tube Works Co. 
McKeesport, Pu.; Newark Filtering Co., New York, N. Y,, 
Wm. Oliphant, Jersey City, N. J.; Rouse & Hills Co., 
Cleveland, 0.; Shickle, Harrison & Howard Iron Co., St, 
Louis, Mo,; Union Water Meter Co., Worcester, Mass.; 
R. D, Wood & Co., Philadelphia, Pa.; H. R. Worthington, 
New York, N. Y. 


RAILWAYS. 
EAST OF CHICACO.—Existing Roads. 

Housatonic.—Upon the petition of this company for 
permission to construct a parallel raiiway to the New 
York, New Haven & Hartford from New Haven to New 
York City, the railroad committee of the Connecticut 
Legislature have submitted a majority and a minority 
report, 

The majority report opposes the petition of the Housa- 
tonic and takes strong ground against the construction 
of parailel railway lines in general, The minority re- 
port favors the granting of the petition. The fight will 
be continued in the Legislature, 

Detroit, Lansing & Northern.—The twelfth annual 
report of this Michigan company shows a decrease in net 
earnings for the past fisval year of $166,726, There was a 
decrease of 42,766 tons in the freight carried, or about 9 
percent, The balance sheet shows a total valuation of 
$9,943,306, 

Mt, Gretna.—A dispatch to the Philadelphia Press from 
Lebanon, Pa., says: 

The work of grading the inclined railway from Mt. 
Gretna park to the summit of Gov. Dick mountain is 


progreeming rapidly, Overa mile has been finished ready 
or ties and rails. The rails will weigh 35 ibs. per yd. and 
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the gauge will be2ft. The distance to the top and re- 
turn will be 7% miles, Thecars will be of the open obser- 
vation style and will be drawn by a 15-ton engine. 


Shepaug, Litchfield & Northern.—A meeting was 
held at Norwaik, Conn., April 20, to further the extension 
of this road from Hawleyville to Saugatuck to connect 
with the New York, New Haven & Hartford. Gero. D. 
CHAPMAN, of New York, who claims to own a con- 
trolling interest in the road, said that the extension will 
be built if a subscription of $100,000 is raised by the 
peoole along the route, Surveys are to begin very soon 
and it is promised to complete the line within 12 months, 

Zanesville & Ohio, —It is proposed to extend this road 
from its present terminus at Marietta, O-; across the 
Ohio river, and thence to the Gilmer County coal fields, 
about 57 miles. A meeting to discuss the proposed ex- 
tension was held at Harmsville, W. Va,, April 17. 

Schuylkill & Lehigh.—The formal transfer of this 
road, just placed under construction, to the Lehigh 
Valley R, R. Co. was recorded at Pottsville, April 23. 

Toledo, Saginaw & Mackinaw,—It is geuerally be- 
lieved that this Michigan road from East Saginaw to 
Durand, 39 miles, will soon be transferred to the Michi- 
gan Central. 

New York & Massachusetts.—Of the two surveys 
made for the extension from Boston Corners to Westfield, 
Mass., the route via Great Barrington has been aban- 
doned. A new survey is to be made from a point between 
Ancram and Tanner's, N. Y., crossing Laconic-range by a 
half-mile tuanel and the Housatonic river at Housatonic. 

Valley (Ohio),—The reported purchase of this road by 
ANDREW CARNEGIE and others is again exciting interest. 

Wheeling & Lake Erie,—Tracklaying has begun on 
the extension from Bowerston to Martin’s Ferry, O., and 
it is expected that trains will be running over the line by 
Aug. 1. 

Louisville, New Albany & Chicago,—It is announced 
thut surveys are to be started in a few weeks for a new 
line from a point 10 miles north ot New Albany directly 
to Indianapclis. The new line will parallel the Jefferson, 
Madison & Indianapolis Ry., a part of the Pennsylvania 
system, and will shorten the ‘‘ Monon” route between 
Chicago and Louisville about 40 miles. 

Hartford & Connecticut Western.—Funds have been 
raised for the extension from Tariffyille, Ct., to Spring- 
fleld, Mass., and the application to the Connecticut legis- 
lature for permission to mortgage the road to raise 
funds has teen withdrawn. Actual construction will 
probably begin within 30 days.——The Poughkeepsie & 
Connecticut R. R,, from the east end of the Poughkeep- 
sie bridge to Silver Nails, on the Hartford & Connecticut 
Western will be in operation by May 15.—The track of 
the Hudson Connecting road is just completed from 
Campbell Hall to Modena. 

New York, New Haven & Hartford.—Work is to 
begin soon on an extension of the Harlem River branch 
from New Rochelle to Port Ches‘er, N, Y. 

Concord,.—The contract for extending the Suncook 
Valley Ry., from Pittsfield to Barnstead, N. H,, has been 
awarded to Geo. L. Theobald, Daniel Hazleton, and D. 
K. Abbott of Concord, and 8. 8. Ordway, of Suncook. 
The work is to be completed by June 1, 1889, 

Yabash Western,—Engineer E.M. MERRIWETHER has 
begun surveys for the proposed cut-off from Peru to 
Laketon, Ind., or some other pointonthe Eel river. Two 
or three routes are to be examined. 

Lancaster & Hamden.—A corp of surveyors under 
E. P. BuELL began work at Circleville, O,, on April 17, 

New York, Lake Erie & Western.—Work is to be- 
gin at once on a belt line at Rochester, N. Y., connecting 
this road with the Western New York & Pennsylvania 
line. 

Grand Southern (New Brunswick),—This road has 
been transferred to its new owners and will be under the 
management of WALTER LAMB, assisted by F. W, Hout. 
Recent legislation enables the company to borrow $800,- 
000, which will be spent in building a bridge across the St. 
Croix river and extending the line to Bar Harbor, Me. 

New Brunswick & Prince Edward,.—This line now 
extends from Port Elgin to Sackville, N. B., 20 miles. A 
5-mile extension is projected to Wird Point. Jostaa 
Woop, of Sackville, is President. 

Pennsylvania.—A press dispatch states that ‘secret 
surveys” are being made for a branch to McKeesport, Pa, 

Somerset, — Tracklaying is in progress on this Maine 
road from Embden to Carratunk Falls and will be finished 
in about a fortnight. It is reported that the contract for 
grading from Solon to Bingham has been let to Contrac- 
tor Mills, of Norridgewock, Me. 

American Midiand.—Tracklaying is in progress from 
Findlay, O., east toward Tiffin, and it is expected that 
trains will be running to Ft. Wayne on the west and to 
Tiffin on the east by July 4, 


Projects and Surveys. 


Hornelisville & West Union. — HARLO HAkgs, of 
Hornelisville, N. Y., writes us as follows concerning this 
enterprise: 

This road is to run from Hornelisville via Canisteo and 
Greenwood to West Union, a distance of 16 miles. The 
surveys have been made and the greater part of the right 
of way secured, The route as surveyed affords easy 

rades and curves. The company was incorporated in 

rch, 1889. BENTON MCCONNELL is President, and C, 
H, WicKkHamM is Chief Engineer, 
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Citizens’ .—A charter has been applied for by this com. 
pany empowering it to construct a railway between any 
two points in Delaware and to build branches from the 
main line to any other place within the counties through 
which the road may pass. Power is also given the com. 
pany to pass over any street or road in the State. It can. 
not consolidate with any other company or charge m, Ire 
than 3 cents a mile for passenger traffic. 

Canada,—Kesolutions are before the Dominion Paria. 
ment to grant subsidies to the following railway com. 
panies: To the Ontario & Pacific, for a line of railway 
from Cornwall to Perth, a subsidy not to exceed $262.4). 
to the Ottawa & Gatineau, for a line trom Hull Station 
toward Lac Desert, a subsidy not exceeding $320,000; to 
the Cap Rouge & St. Lawrence, for aline between Cap 
Rouge and Quebec, 12 miles, $32.00 per mile; to the 
Parry Sound Colonization Co., for 40 miles of their railwa y 
from Parry Sound to Sandridge, $32,000 per mile ; fora 
railway from St. Andrews to the Canadian Pacitic or any 
point east of the town of Lachute, Argentine county, 
P. Q.,7 miles, a subsidy of $32,000 per mile; for a raij- 
way from Truro to Newport, Nova Scotia, 49 miles, a 
subsidy of $156,800; to the Central R. K., of New Bruns. 
wick, for a line from Grand Lake to the Intercolonia| 
Ry., asubsidy of $328,000 ; to the Albert Southern, the ba)- 
ance remaining unpaid of a former subsidy, not exceed 
ing in the whole $31,771; tothe Baie des Chaleurs, a bal- 
ance of $244,500; to the Irondale, Bancroft & Ottawa, for 
a line from the Victoria branch of the Midland Ry., to 
the village of Bancroft, the balance of a former subsidy 
not exceeding in the whole $745,000, and to the Northern 
& Pacific Junction, running from Gravenhurst to 
Callender, the balance of former subsidies, amounting 
to $35,000. Work upon all lines to which subsidies are 
granted shall, unless already commenced, be commenced 
within two years, and the line shall be completed within 
a reasonable time, not to exceed four years. 

Quarryville & Oxford.—Chief Engineer 8. C. Stay- 
MAKER is making a survey for a railway torun from 
Quarryville, Lancaster county, Pa., to Oxford, a distance 
of about 16 miles, 


SOUTHERN.—Existing Roads, 


Birmingham, Shejjield & Tennessee Piver.— he 
Sheftield & Birmingham railway, extending from Shef- 
field to Jasper, Ala,, 87 miles, has been sold to ALFRED 
PARRISH, Of Philadelphia, who has given the road the 
above name. 

Louisville & Nashville,—It is reported that this com- 
pany is obtaining right of way for a branch to Tusca- 
loosa, Ala. The erection of a $75,000 union depot at Lex- 
ington, Ky.. is under consideration. 

Monongahela River.—The Parkersburg Construction 
Co, has sublet contracts for building this West Virginia 
road as follows: 

Ryan & McDonald of New York, sections 4 to 15; Thos. 
J. Steer & Co,, Parkersburg, W. Va., sections 16 to 21 
Stanley & Co., of Ohio, sectiuns 22 to 31; F. Blodgett & Co., 
Parkersburg, section 3 and the river bridge, Sections 1 
and 2 embracé the Gaston railway already in operation: 
Work under the contracts is to begin at once. J. A. 
Sturm & Co,, of Ohiv, were awarded the contract for all 
the first-class masonry. Chief Engineer FICcKINGER has 
started the surveyors over the line to run cross-sections 
and attend to other preliminaries. Mr. H. N. RosBerts, 
Resident Engineer, has superintendence of the office de- 
tails. It is claimed the road will be in operation before 
next January. 

President J. N. CAMDEN,Jr.,has resigned the Treasurer- 
ship of the Ohio Valley Ry, Co. to devote all his time to 
this company. 

Alabama Midtand.—Tuscaloosa, Ala., has raised the 
$90,000 subsidy asked, which ensures the extension from 
Montgomery to Tuscaloosa,—It has been decided to 
make the junction with the Northwest & Florida Rail! 
road at a point 18 miles south of Montgomery. 

Richmond & Danvitle.—The Western North Carolina 
extension has been completed to West's, Cherokee Co.,N. 
C., 24 miles east of Murphy, to which point the road is be 
ing constructed. 

Charleston, Cumberland & Chicago,—An election 
is soon to be held at Abbeville, 8. C., to vote on the pro- 
posed subsidy of $30,000 to ensure the extension of this 
line to that place. 

Kentucky Central.—It is stated that the new machine 
shops have been finally located at Paris, Ky. The cost of 
the new shops is set at $200,000, 

Covington & Macon.—Surveys have begun for the 
proposed branch from Machen via Jackson to Griffin, Ga. 
The line will follow the partly graded roadbed of the 
Madison, Griffin & Monticello railway. 

Atlantic & Danville,—The company has proposed to 
extend its line from Danville to the mineral tields of 
southwest Virginia if the city will subscribe $200,000 to 
the stock of the company. Werk will begin within 20 
days after the subscription is voted and the road will be 
finished on or before Dec. 1, 1891. The subscription 
is to be payable in $5,000 instalments as each four-mile 
section is completed. 

Atlanta & Florida!— Another proposal has been 
made for the purchase of this Georgia road by Messrs. 
Sully, Barg and Dow of New York City, who are the 
chief owners of the Chattanooga, Rome & Columbus Ry. 
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xis accepted, a line will at once be built from 
oe to Atlanta, 50 miles,and from Culloden, on 
the Atlanta & Florida, to Macon and thence probably to 


Savannah. 
Ocean View.—STacy VAN AMRINGE, of Wilmington, 
N. C., President, writes us as follows: 


road which runs from the eastern terminus of the 
wilmin —s Sea Coast R. R., near Wilmington, N. C., 
one the ocean beach, a distance of two miles, has been 
com pleted and will be opened for traffic May 1, 1889. 
There is a 780 ft. bridge across Wrightsville Sound. The 
Tancipal business of the road will be the summer travel 
to the sea coast. 


Projects and Surveys. 


Decatur, Chesapeake & New Orleans.—The Tennes 
see and Alabama divisions of this road have been consoli- 
dated and the contracts for grading will be let soon. G. 
C. SanpuskY, of Shelbyville, Tenn., is President. 

‘Camden, Chester & Gaffney City.—Gaffney City, 8. 
C., has voted $20,000 in aid of this enterprise, It is an- 
nounced that surveys will begin at once, and the road be 
pushed rapidly to completion. J. V. SARRATT, of Ches- 
ter, 8, C., is President. 

Orangeburg & Lewiedale.—There is a prospect that 
this road may be completed. It is stated that Northern 
contractors have offered to furnish rails and equipment 
if the people along the road will grade it. The road was 
projected to run from Orangeburg, 8. C., to Prosperity, a 
distance of 60 miles. H. T. Peake, of Vance’s, 8, C., is 
Chief Engineer. 

Middlesborough Belt.—The Middiesborough Town 
Co., of Bell county, Tenn., invites proposals for the 
building of a belt line of railway, to encircle the Valley 
of Yellow Creek and the town of Middlesborough. The 
length of the road will be about 12 miles. ALEXANDER 
A, ArTaur, of Knoxville, Tenn., is interested. 

Marietta & Alpharetta. —T. L. Lewis, B. F. SIMPSON 
J. P. BRooKE and others, of Alpharetta, Ga., are agita- 
ting the construction of a railway between that place 
and Marietta, Ga_, a distance of about 18 miles, 

St, Augustine & North Beach.—Organized in Flor- 
ida with Vireit Powers, of Macon, Ga., President, E.B. 
Waters, of Augusta, Ga., Vice-President, and C. W, 
HENDRICK, Secretary, to build a railway from St. Au- 
gustine to the coast. 

New Smyrna & Ocean Beach.—Organized in Florida 
with a capital stock of $25,000 to build a railway from 
New Symrna to the coast. 

Cleveland & Lula, — A company has been chartered 
in Georgia to build a railway from Cleveland to Lula, a 
distance of about 15 miles. W. B. BELL, of Cleveland 
Ga., is president. 


THE NORTHWEST.—Existing Roads. 


Sault Ste, Marie & Southwestern.—Mr. N.C, Fosvrer, 
of Fairchild, Wis., president of this company, sends us 


the following information regarding the progress of 
work on this road : 


The preliminary lines and locating surve 
were run last fall from Rhinelander, Wis., to Eyota, 
Minn. The line is projected to extend across the Mis- 
sissipi and southwest to Sioux City and Omaha, a cotal 
distance of 525 miles, The line as surveyed wil) have 
* per cent. maximum grades end 3° maximum curves. 
The Mississippi river will be crossed at Alma, Wis. 
About 100 miles right-of-way and local aid from all 
towns along the route bas been secured. Fifteen miles 
are now in operation, additional contracts will be let at 
once, and we expect to begin tracklaying in 30 days and 
complete 25 miles more about July 1. Jas, McINTIR® is 
Chief Engineer. 


Milwaukee,Lake Shore & Western .—The annual re- 


port of this Wisconsin company shows the following re- 
sults of operations for 1888 : 


of this road 


GrOns COMIN iis deed cctv ieee cel ee aaa 
Operating expenses and taxes..... ..........+... 1,745,007 
WIstnty CNR Ss cbs d Soc diisn. Or ce sacddndreses 608,898 

Stapledy HP OS ey Fe $ 495,866 


The iron ore transported by the company during the 
year comprised 59,9 per cent. of the total freight traffic. 
The percentage of lumber and other forest products was 
27.3. The Rhinelander cut-off is to be pushed to comple- 
tion as fast as possible, 

Pacific Short Line.—Over 8 contractors submitted 
bids for the section of 100 miles from Sioux City west. 
and the contract was awarded to E. P. Reynolds & Co. 
of Wymore, Neb. 

Grand Tower & East Cape Girardeau.—Jobnson 
Bros. and Haught & McPherson, the contractors on this 
southern Illinois road, expect to complete their work by 
September 1. E. A. Hrrcencocg, St. Louis, Mo., is Presi- 
dent; J. D, Perers, Carbondale, Iil., is Secretary. 

Northern Pacifie & Manitoba.—Work on the Morris 
& Brandon branch will be resumed early in May. An 
effort is being mae to induce the company to build the 
line south of the Tiger Hills. 

Chester & Centralia.—The tracklayers on this Illinois 
road have reached a junction with the St, Louis, Alton & 
Terre Haute R. R. near Coulterville, Til. 

Milwaukee & Northern.—About 500 hands and 6 
teams are at work on the extension of the Ontonagon & 
Brule River R, R., and it is expected to complete the line 
‘ieee with the Duluth, South Shore & Atlantic by 


St. Lowis, Alton & Springfleld.—A new cut-off has 
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been surveyed to reach Plaza Bluffs, a suburb of Alton, 
Th, 

Kansas City, Independence & Lee's Summit.—It is 
announced that the constraction of this road will begin 
soon and the road be completed during the present sea- 
son. The road is to run from Kansas City to Lee's Sum- 
mit, a distance of 18 miles. Wa. 8. KNIGHT, Of Kansas 


City, Mo,, is Chief Engineer. 


Alberta & Athabasca.—The negotiations for obtain- 
ing English capital to build this road in the Canadian 
Northwest have failed, unless a Government cash sub- 
sidy can be secured; and of that there is very little pros- 
pect. 

Projects and Surveys- 
Pekin & Bartonville,— Incorporated in Illinois to 


build a line of railway from Pekin, Tazewell county, via 
Bartonville, to Peoria, a distance of about 8 miles. The 
general offices will be at Pekin. Among the incorporators 
are: THOMAS Cooper, A. B. Sawyer, A. G. WALKER, I. 
N. Munson and others, of Pekin, lll. 

Yankton & Norfolk.—\t is stated that this company 
has promised to have its proposed road completed by 
July 1, 1890, on condition that the people of Norfolk, 
Neb.,, subscribe for $30,000 of bonds. It is thought that 
this amount will be easily raised. 

Soo & Southwestern,.—incorporated in Wisconsin to 
build a line of railway near Alma, 2 miles in length 
The incorporators are N.C. Rust, W. A. Rust, and Jas. 
C. McINTIRE. 

Chicago, Freeport & Sioux City.—The surveys of 
this line are nearly completed, and it is announced that 
construction will begin early in May. A. L. BRINK, of 
Warren, Ill., is interested. 

Lake Superior Terminal.—JOsEPH SELLWOOD, JAS. 
T. HALE, Joun P. Morrow, and others, of Duluth, Minn., 
have chartered a company by this name to build one or 
more lines of railway along the shores of Lake Superior 
and Superior Bay, within a radius of 50 miles of Duluth. 

Sparta & Ste. Genevive,—Incorporated in Illinois to 
build a railway from a point on the main line of the Cen- 
tralia & Chester R, R, west of Sparta, Ill.,to a point on 
the Mississippi river opposite Ste.Genevive, Mo.. about 23 
miles. Among the incorporators are THos, F. ALEXAN- 
pER, D. P. BARK&R, J. E. GASTON, and others, of Sparta. 

Alberta & Northwestern.—It is announced that the 
Canadian Parliament will grant a land subsidy of 10,000 
acres per mile to this company, and that construction will 
be begun immediately. 


THE SOUTHWEST.—Existing Roads. 

Galveston & Western.—This company bas been re- 
organized with a capital stock of $240,(00 distributed 
among 40 shareholders. It is the intention of the com- 
peny to construct its lines down the island and to bridge 
the bay to the mainland, where connection will be made 
with the East & West Texas, and the San Antonio & 
Aransas Pass railways,thus securing for those lines an 
entrance into Galveston. Another line is to be built to 
the mouth of the Brazos in the event that deep water is 
obtained at that point. LeLaAnp H. Buum, J. H. 
BURNETT, and others of Galveston, Tex., are interested. 

Denison & Washita Valley.—The surveys of the 
Oklahoma line of this road from Fort Reno to the Potta- 
watomie line bave been finished. From the border the 
surveys will be extended to McAllister, Ind. Ter., and 
the road will be pushed rapidly to completion. 

Missouri Pacific.—_The Chamber of Commerce of 
Kearney, Neb., has employed engineers to survey three 
routes fora railway between that city and Prosser, the 
present terminus of a branch of the Missouri Pacific 
system. The cost of the different lines will be ascer- 
tained; and should the Missouri Pacific decide not to 
make the extension, a local company will be organized to 
build the line. 

Red River, Sabine & Western.—The Fort Worth 
Construction Co., of Fort Worth, Tex., which has the con- 
tract for grading the first 40 miles of this road, is reported 
to have commenced work on their section. 

Houston, Centra: Arkansas & Northern.—A press 
report states that work is in progress on this road near 
Munroe, La., 25 miles each way being under construction. 
Of this, 3 miles is graded, ties are distributed and 121 cars 
of steel rails are on hand. W. A. Brieut, of Lit¥e Rock, 
Ark., is President. 

San Antonio & Aransas Pass.—The bridge across 
the Brazos on the Houston branch of this line is com- 
pleted, and it is expected that regular trains will be run- 
ning over the line in a few days. It is stated that engi- 
neers will be put in the field by May 10 to locate the ex- 
tension from Houston to the Louisiana State line near 
Alexandria, and that construction will begin as soon as a 
sufficient length of the line has been located. 


Projects and S urveys- 

Marion Belt & Chingawassa Springs.—O. C. Lz- 
SEUR, of Marion, Kan., Chief Engineer, gives us the fo - 
lowing information: 

This company was incorporated Jan. 25, 1889, for the 

f constructi from 


purpose o ing a railw: Marion to Chin- 
gawassa Springs and the - 


ere Se vee 
of Marion and con Atchison, Topeka & 
Canta FA.sed. the — & Pacific — 
is to 

3 seers epen at 

large ‘way systems. The people Marion have 
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granted a subsidy of $16,000 to the road and the contract 
for construction will be let April ®. Jomn HALL, of Ft. 
Ann, N. Y., is President, and C. 8S. Winstow, of Marion, 
Kan., is Secretary. 





Camden & Alexandria. — It is reported that the sub- 
sidy asked by this company of the citizens of Camden, 
Ark., has been raised and that the work on construction 
will begin within 9% days. C. C. HENDERSON is President 
and J. W, Brown is Vice-President; both of Camden, 
Ark. 

Kansas City & St. Joseph Air Line,—Incorporated 
in Missouri to build a line of railway from Kansas City to 
St. Joseph, a distance of 0 miles. Among the incorpora- 
torsare Wa. P. VAN AKEN, Wo. STEWART, E. L. FURNISH, 
and W.H, RrEep. 


ROCKY MT. AND PAC.-Existing Roads. 


Northern Pacific,—Chief Engineer J. W. Kenprick 
bas decided upon the line through the Homestake 
Pass for the proposed branch of this road from Galla 
tin to Butte, 69 miles, as the shortest and cheapest 
route. Orders have already been given for 46-ib. atee! 
rails, and construction wi!l commence soon. 

Union Pacific.—The annual report of this company 
for 1888 shows the following results of operations in 
comparison with the previous year: 



































1588, 1887, Inc. & Der 
Gross earnings...---- $29,260,624 $28,557,766 I. $703,059 
Operating expenses 
and taxes ..-.-. +++. 19,165,365 17,667,732 I. 1,497,633 
TRA sudaoe cose seteeeee $10,095,458 $10,800,083 I. $794,575 
Income from invest 
MONS «+++ cece scenes 916,215 1,030,552 D, 114.337 
Total.....-..-. - +++ $11,011,673 $11,920,585 D. $908,912 
Other income.... .-.. 41,309 51,644 D. 110.335 
Total . ..-.------ -- $11,052,982 $11,972,229 D. 919,947 
Fixed charges........ 7,033,746 7,078,453 DD. 44,707 
Balance . -----...... $4,019,236 $4,893,776 TD. $874,549 
U. 8. Government.... 1,134,393 1,205,665 D. 71,262 
Balance .........-- + $2,884,843 $3,688,101 D. $83,078 
Mise. charges, ......-- 449,704 413,267 |. 36,437 
Balance ...........- $2,435,139 $3,274.854 D, $ag0,715 
Losses, branch lines . 842,747 329,479 I. 512.68 
Surplus ............ $1,592,392 $2,945,375 D. $1,251,983 
P, C. earned on stock 261 4.8 D. 2.19 


The company’s Government debt is now $50,405,90%, 
and to prevent its furtrer growth, money or, securities 
will be deposited each year with the American Loan & 
Trust Co., of Boston, Mass. It is stated that the 
company is considering the building of a branch from 
Leadville to Aspen, Col., about 30 miles. 

St. Paul, Minneapolis &£ Manitoba.—It is reported 
that this company will build a road from Missoula. 
4. T.,down Clark’s Fork to Pend d’Oreille Lake and 
Spokane Falls. 

Redondo.—Work is being rapidly pushed on this 
California road, and it is expected to have it com pleted 
by July 15. It is stated that the ties, rails and ro!l- 
ing stock have all been ordered. 


Projects and Surveys. 

Columbia Valley & Goldendale—The surveys for 
this Washington Territory road have been completed 
from Goldendale to Pasco, and a favorable route is re- 
ported to have been secured. The estimated cost of 
construction and equipment is $1,450,000. 


FOREICN. 

Australia,—It is announced that the promoters of 
the enterprise to build a line of railway in Wertern 
Australia, about 800 miles in length, bave mad: agree- 
ments whereby they are to receive from the Govern- 
ment a subsidy of 20,000 acres for each mile of road 
built. It is expected that it will take 10 years to build 
the road. 

Japan,—The Japan Railway Co. has reeeived per- 
mission from the Government to double-traek its line 
between Uens and Ourya. 

Sonora, Sinaloa & Chihuahua.—Richards, Clege & 
Co., who have the contract for building this Mexican 
road from Guaymas to Topolobampo, 220 miles, have 
b-gun work at Guaymas, and it is expected to com- 
plete the road to Topolobampo witbin 18 months. The 
road is projected to run from Deming, N. Mex., via Las 
Palomas, Casas Grandes and Piedras Verdes to Guay- 
mas, on the Pacific coast, about 1.500 miles. 

Panama.—The annual report of this company for 
1888 shows as follows compured with the previous 
year: 


1 Rex 1887 

Gross earnings «.....-- ++... eeeeeees $3,690,659 $3,389,583 

Operating expenses ..-... ..-...-... 2,540,114 2,849,750 
Not earmings...... - -+ ceceernsoecs $1.150,545 $519,833 


RAPID TRANSIT. 


Street Railways.—Rochester, N. ¥.—On April 30 the 
franchises applied for by the South Park Ry. Co. and the 
Cross-Town Railway Co. will be sold at public auction. 
On May 1 another franchise will be sold. Adéress Perer 
SHERIDAN, City Clerk. 

Tiffin, O.—The street railway has been purchased by 
Massachusetts parties for $25,000. 
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Parkersburg, W. Va.—The Park City Street Ry . Co 
has commenced work ; ties have been purchased. Capt. 
Saw is the Superintendent. 

Durham, N. C.—Proposals for the extension of the 
street railway will be received by J. T, Mallory. 

Concord, N. C.—The street railway survey has been 
made by Gordon & Estes, of Lynchburg, Va. 

Atlanta, Ga.—The Union Street Ry. Co. has been 
organized to consolidate the street railway lines. Presi- 
dent, AARON HAAS; Secretary, J. W, CULPEPPER, 

Yankton, Dak,—A street railway is to be built by R. 
F. Pettigrew, of Sioux Falls, and material has been pur- 
chased. 

Greeley, Col.—A street railway is projected by prop- 
erty owners on Main 8t, 

Ellensburg, Wash, Ty.—A street railway franchise 
has been granted to J, V. Morrit, of Wichita, Kan. 

Argenta, Ark,—The Argenta Street Ry. Co. wants 
track material and equipment. 


Dummy Line.—Decatur, Ala.—GEORGE F. CONANT, 
City Engineer, wants proposals for rails and equipment 
for a dummy line. 


Electric Railways.—Exeter, N. H.—An electric line 
to Hampton beach is projected. 

Attleboro, Mass,—H. M. Dagget, Jr,, has the contract 
for the electric road. 

Long Branch, N. J.—The Long Branch Electric Ry. 
Co. has been incorporated by D. M. Hitpreta, of Long 
Branch ; R. Percy Dossins, of Philadelphia, and others. 

Altoona, Pa.—An electric railway to Hollidaysburg, 
4 miles distant, is proposed. 

Vicksburg, Miss.—The Vicksburg Street Ry. Co. wil 
adopt an electric system. 

Americus, Ga,—The Americus Street Ry. Co. has been 
organized to build 8 miles of line, President, Major J. Be 
Fevcper; Secretary, W. E, Murpuy. Capital stock, 
$50,000, 

Topeka, Kan,—The Topeka Rapid Transit Railway, 
the equipment of which has been done by the Thomson- 
Houston Electric Co,, was put in operation on April 3. 
It is the longest electric road in the world (14 miles, °9 
miles of track). The trial trip was made April 3, with 
4 cars filled with invited guests, including the man- 
agers and chief officials of the Topeka City St. Ry., 
and the Eastand West Side Circle railways; and it was 
satisfactory to the railway men and the general public. 
The power station is a two-story building, 100 ft. front 
and 85 ft. deep, and has a 125-ft. chimney. The power 
plant consists of 2 Corliss engines of 600 and'300 H.P.respec- 
tively, steam for which is supplied by 5 boilers 6 by 16 ft. 
The electrical apparatus consists of six 80 H, P. Thomson- 
Houston generators, with switch board and all necessary 
appliances for the same. The people are enthusiastic 
over the prospect of better car facilities and more 
rapid tranait, and it is predicted that before long elec- 
tricity will be in use on all the street railways in the city. 


CONTRACTING. 


New Croton Aqueduct.—The following proposals for 
canstructing a masonry aqueduct from the new gate 
house at 135th St. and Convent Ave., to 10th Ave. and 
135th St., being Section No. 154% of the new aqueduct, 
have been received by the Aqueduct Commissioners, 
New York: Robert Hanna & Co., $28,306.75; R. J. Malone, 
$30,575.50; W. E. Dean, $31,070; O’Brien & Clark, $32,803.- 
25; Joseph Moore, $39,481. The contract was awarded to 
Robert Hanna & Co, 


Timber and Filling.—The following proposals for 20,- 
000 ft. of spruce have been received by the Dock Commis- 
sioners, New York: E, W. McClave & Co., $19.70 per 1,000 
ft. B. M.; Joseph W. Duryea, $19.75; Bell Bros., $20; A. 
M. Dodge & Co., $22.50. The contract was awarded to E. 
W. McClave & Co.——The contract for dumping 50,000 one- 
horse loads of filling behind the bulkhead between 75th 
and 77th Sts., North river, was awarded to Geo. W. Plun- 
kett, at 6 and 10 cts, per load for one and two-horse loads 
respectively. 

Dredging.—The following proposals for dredging 50,- 
000 cu. yds. from the Back basin and docks and redepos- 
iting the material in the bay were opened April 16 by N. 
H. Hurron, Engineer of the Harbor Board, Baltimore, 
M4.: Baltimore Dredging Co,, Baltimore, 21 cts, per cu. 
yd.; Lamartine J. Fobes, Baltimore, 21.2 cts.; Canton 
Dredging Co., Baltimore, 2144 cts. The contract was 
awarded to the Baltimore Dredging Co. 

The following proposals were opened April 17 by Gen. 
Smirn, U.S, Engineer Office, Wilmington, Del.: In the 
Susquehanna river: Baltimore Dredging Co., Baltimore, 
16 cts. per cu. yd.; Atias Dredging Co,, Wilmington, 164 
ots.; Chester F. Caler, Norfolk, Va., 17 cts.; F. C. Somers, 
Camden, N, J., 18 cts.; American Dredging Co., Philadel- 
phia, Pa., 18 cts.—In the Maurice river: F. C. Somers, 
30 cts. per cu. yd.; American Dredging Co., 35 cts. 


Sewers.—The following proposals for constructing 
sewers at Fort Sheridan, Ill., have been received by Capt. 
Cc. P. Mruver, U.8. A., Highland, Ill,: James Sweetser, 
Chicago, $6,895.28; Walter Fleming, Chicago, $5,800 for 
lake portion; J. 8, Prall, Fort Sheridan, $9,016; John B. 
Davidson, Lake View, Ill., $9,240; O. C. Davis, Racine 
Wis., $11,500; John Lyons, Chicago, $11,987 ; Wm. D. Cox, 
Fort Sheridan, $13,500 (including lake portion); H. M. 


Nelson & D. Clarey, Chicago, $17,500; Olof Benson, Chi- 
cago, $19,400 (including lake portion); Northwestern Con- 
struction Co., Chicago, $22,562.87. The contract was 
awarded to James Sweetser, but did not include the 
lake portion, for which no bid was recommended for ac- 
ceptance, 


Water Pipe.—Col. John M. Wilson, the engineer in 
charge of the extension of the Washington aqueduct, 
has awarded the contracts for furnishing the iron pipe 
and castings as follows: half of the 48-in. main, and all 
of the 36, 30, 24 and 20-in. pipe to the Gloucester Iron Co., 
of Philadelphia, at $26.57 per gross ton ; the remainder of 
the 48-in. mains to the Camder Iron Works, of Philadel- 
phia, at $27.38 per gross ton; special castings to the 
McNeal Pipe & Foundry Co., of Burlington, N. J., at $56 
per gross ton, all to be delivered in Washington, within six 
months, in portions. The prices of the several bids were 
given on page 367. ; 

Watervliet Arsenal.—The contract for the masonry 
of the new gun foundry at the Watervliet Arsenal, West 
Troy, N. Y., has been awarded to Stanton & Neary, of 
Cohoxs, at $54,500; about 3,000,000 brick will be used, The 
contract for the iron work has been awarded to R. F. 
Hawkins. of Springfield, Mass., at $49,449; and for car- 
penter work to Charlies Duncan, of Troy, at $24,600. 


Asphalt Paving.— Newark, N. J.—The Street Com- 
mittee has been petitioned to lay sheet asphalt paving 
on Broad St. from the stone bridge to Gouverneur St. 
The pavement will probably be laid. 

Albany, N. ¥.—City Engineer ANDREWS has presented 
specifications for the pavement of the market site, with 
asphalt equal to the best Trinidad asphalt, together with 
a stipulation to be entered into by the contractor agree- 
ing to defend the city from damages in any action that 
may be brought against it for infringement of patent. 
The specifications, including the stipulation, have been 
approved by the Board of Contract, and proposals adver- 
tised for, 


Dikes.—The following proposalé for repairing dikes in 
the Nansemond river, Va., were opened April 15 by 
Lieut. G, J. Fiesecer, U.8S.Engineer Office, Norfolk, Va.: 
Charles Bliven, Norfolk, Va., $2,939; W. Jameson, Nor 
folk, Va., $3,150; James H. Cline & D. R. Isaac, Richmond. 
Va,, $4,680. 


Cement, Sand and Stone.—The following proposals 
have been received by the Docks Commissioners, New 
York City:—For 500 bbis. of slow-setting and 500 bbls, of 
quick-setting Portland cement: E. Thiele, $2.39!4 per bbl. 
for slow-setting, $2.44 per bbl. for quick-setting: Francis 
G. Brown, $2.42, $2.42; James Brand, $2.45, $2.45; Erskine 
W. Fisher, $2.45, $2.50; Empire Warehouse Co., $2.45, $2.55; 
A. C. Babson, $2.75, $2.75; Marcial & Co., $2.50 for quick- 
setting only. The contract was awarded to E, Thiele.— 
For 500 cu. yds. of broken stone: West Shore Trap Rock 
Crushing Co,., $1.75 per cu. yd.; Alexander J. Howell, 
$1.79; John A. Bouker, $1.80; Brown’ & Fleming, $1.83. 
The contract was awarded to the West Shore Trap Rock 
Crushing Co,——For 300 cu. yds, of sand: Brown & Flem- 
ing, 85 cts. per cu. yd.; John A, Bouker, 9) cts. The con- 
tract was awarded to Brown & Fleming.——The contract 
for cutting bottom beds of 28 pieces of coping stone was 
awarded to James F. Dolan, at $13.50 for each bed cut. 


Street Work.—New York, N. ¥.—The Department of 
Public Works has awarded the contract for paving Hud- 
son St. from Beach to 14th St,, and Canal St. between 
Hudson and Greenwich Sts.,to M.& J. Baird, of E. 63d 
St. The contract calls for granite blocks to be laid upon 
a bed of concrete and finished in a manner similar to the 
new pavement on Fifth Ave. The contractors are to re- 
ceive $3.65 per sq. yd, for the granite blocks, $1 per cu. 
yd. for the concrete laid between Beach and Spring Sts., 
and $3.55 per sq. yd. for the pavement and $1 per cu. yd. 
for the concrete laid between Spring and l4th Sts. The 
whole job will cost about $250,000. 

Bloomfield, N. J.—The Township Committee has 
awarded the contract for sidewalks and crosswalks to 
Martin J. Callahan, at 64 cts, per lin, ft. 

Montclair, N, J.—The Township Committee has 
awarded the contract for macadamizing and repairing 
roads tosChas, E. McDowell, of Bloomfield. 

Philadelphia, Pa.—Mayor Frruer has vetoed the 
ordinance appropriating $300,000 for paving the streets,for 
the reason that the bill is contrary to law in directing in 
detail the expenditure of money appropriated for work 
generally. 

Albany, N. ¥Y.—The Board of Contract and Apportion- 
ment has awarded contracts as follows: For paving Elk 
St., 1,750 sq. yds. of paving and 1,125 ft. of sidewalk : Jacob 
Holler : 8 cts. per sq. yd. for cobblestone, $1.17 per lin. 


ft. for sidewalk, 42 cts. per sq. yd. for relaying flag and 
brick, 61 cts. per lin. ft. tor mee ourb, 25 ob per > yd. 


for repaving and bridge stone, 15 cts. for relaying old 
curb, 42 cts. per sq ft. for crosswalk, 87 cts. per lin. ft. for 
circular curb.——For 690 ft. of sidewalk on Livingston 
Ave.: Jacob Holler, $1.35 per lin. ft. for sidewalk, 42 cts. 
for relaying brick, 61 cts. per lin. ft, for new curb. 


Street Cleaning.—The Board of Contract and Appor- 
tionment, Albany, N. Y., has awarded contracts for re- 


moving street dirt to Thomas B. Lynch, at 50 and 60 cts. 


per load; Ezra Bush, 64 cts., and P. H. Reilly, 65 cts, 


PROPOSALS OPEN. 


Court House and Jail.—At Florence, 8.C. Architects 
Bruce & MorGAn, of Atlanta. JAMES ALLEN, Secretary. 
Court House Commissioners, Florence, 8.C. May 1. 

Cranes.—Two 30-ton traveling cranes and one 50-ton 
pillar crane. Col, J, M. WHITTEMORE, U.S. A., U.S. Ar. 
senal, West Troy,N. Y. May 1. 

Paving Blocks.—About 57,000 large Belgian blocks 
400 ft. of 44¢in, curbing and 600 ft. of gutter stone. A. p. 
Smyrk, City Commissioner, Baltimore, Md. May 1. 

Street Work.—Grading, paving and curbing. Jawes 
Brown, Comptroller, Allegheny, Pa. May 2. 

Pipe and Laying.—Furnishing and laying about 3,0 
ft. of 4-in. iron water pipe, with hydrants, gates, etc. A. 
J. Farao, Secretary of Water Committee, Easthampton, 
Mass. May 2. 

Harbor.—Works at the entrance of Torontw harbor, 
A. GoBEIL, Secretary, Dept. of Public Works, Ottawa, 
Canada. May 3. 

Street Material.—Sheet asphaltum, Sioux Falls 
granite, Colorado sandstone, Woodruff (Kan.) stone, 
wooden blocks, brick, St. A. D. BALCOMBE, Chairman of 
Board of Public Works, Omaha, Neb. May 4. 

Trestle.—Framing and erecting about 700 ft. of wooden 
trestle, requiring about 120,000 ft, of timber. CHARLEs 
Euuis, Jr., Chief Engineer, Columbia, Newberry & Lau. 


‘rens Ry., Columbia, 8. C. May 6. 


Bridges.—Building 3 iron bridges across Indian creek; 
50-ft. span, 26-ft, roadway, 5-ft. sidewalks each side; sub- 
structure of tubular piers 12 ft, long by 9 ins. diameter. 
F. Stimson, City Engineer, Council Bluffs, Ia. May 6. 

New Croton Aqueduct.—Furnishing 16 sluice gates, 
3x 16 ft.,at the'gatehouse on Section No. 1 of the new 
aqueduct. JAMES C. DUANE, President, Aqueduct Com- 
missioners, 280 Broadway, New York City. May 8. 

Bridge.—Across Yellow creek, near Rothville. An 
iron bridge with tubular piers,a bridge with wire ca- 
bles, or a wooden bridge with white or burr oak piling. 
Span, 80 ft.; approaches, 30 and 50 ft. Jonn A, Ler, 
County Clerk of Chariton county,Keytesville, Mo, May 9. 

Timber.—Sawed spruce timber. THe Docks Commis- 
SIONERS, Pier A, North river, New York City. May 10. 

Bridge.—Wood or iron bridge, 425-ft. span, over the 
Missouri ata point near the Northern Pacific bridge in 
Meagher and Jefferson counties, cost not to exceed $10,- 
000. Bridge and approaches, or bridge only. Duplicate 
bids to GEORGE LAMBERT, Chairman of Board of Commis- 
sioners of Jefferson county, Boulder, Mont., and A. J 
STEPHENS, Chairman of Board of Commissioners of 
Meagher county, White Sulphur Springs, Mont. May 1I. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Rhode Island Locomotive Works, 
of Providence, R. I., have turned out an engine for the 
Providence & Springfield road, 

The Baldwin Locomotive Works, of Philadelphia, Pa., 
have delivered 1 engine to the Jacksonville Southeastern 
road, of llinois, and 2 engines to the Ensley Coal & Iron 
Co., of Florence, Ala. 

The Union Pacific has turned out another engine at the 
shops at Armourdale, Kan, 

The Carolina Beach road, of Wilmington, N. C., has re- 
ceived a new engine, 

A 5-ton locomotive is wanted by F, L. Peck, of Hatha- 
way, Tenn. 


Cars.—The Laconia Car Co., of Laconia, N. H., has com- 
pleted 4 passenger cars for the Boston & Maine. 

The Pullman Palace Car Co., of Chicago, Lll., has built 
avery elaborate private car for President Williamson of 
the Chattanooga, Rome & Columbus.——The company is 
building 16 cars for the Central Traction Co., of Pitts- 
burg, Pa, 

The Ohio Falls Car Co., of Jeffersonville, O., has an 
order for several passenger cars for the Chattanooga, 
Rome & Columbus. 

The Wagner Palace Car Co., of Buffalo, N. Y., bas 
built a very handsome private car for Mr. Webb, presi- 
dent of the company. Twocombination sleeping and re- 
clining-chair cars have been built to run between St. 
Louis, Mo., and Springfield, O. 

J. M. Jones & Sons, of West Troy, N. Y., have shipped 
4street carsto Pittsburg, Pa. 

The Standard Oil Co. will erect works at Lima, O., in 
which to manufacture and repair its tank cars. 


Hoisting Machinery.—Messrs. Milner & Kettig, of 
Birmingham, Ala., have been appointed agents for the 
Lidgerwood Mfg.Co.,of New York City, and will push 
the sale of the hoisting machinery made by this firm in 
that section of the country. 


The Servis Tie Plates, writes Mr. D. MCENTAFFER, 
Road Master of the Wheeling & Lake Erie R. R., have 
been put to the severest test possible on his road. They 
were placed on a very short lead, leading off on the upper 
side of a curve, and the lead rails under which the tie- 
plates were placed were formerly tipped over so that the 
wheels ran on the inside edge of the rail. Before putting 
on the tie-plates, he put in new ties and straightened the 
rail to its pro) ition, and since October Jast the 
plates have twe rails in position without the least 
signs of drooping. Mr. McEnTarrer thinks they are 
just the thing for curves, 
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Spikes. — The Central Iron & Steel Co., of Brazil, Ind, 
bas put in a plant for making railway spikes. 


The Rochester Vulcanite Pavement Co. has elected 
the following officers: H. H. Craig, George W. Archer, 
Mathias Kondolf, Bernard Dunn, George Chambers, 
James D. Casey, Frank 8. Upton, E. M. Upton, James 
sargent, Valentine Fleckenstein, John Van V oorhis, D. T 
Hunt, Dr. J.J. A. Burke. 

Creosote Works. — It is reported that the Southern 
Pacific Railroad Co. will about] June 1 change its works 
at Houston, Tex., to use creosote instead of chloride of 
zinc, as at present. 

Spark Arresters.—The Carper Spark Conductor Com 
pany has been chartered at Salem, Va., with C. O. 
Leary, President; W. GRIFFEN, Vice-President, and W. 
T. YouNGER, Secretary, for the manufacture of a patent 
spark arrester and conductor to be used on locomotives. 
The capital stock 1s $100,000, 

Indicators.—The Railway Station Indicator Co. has 
been organized at Staunton, Va., by C. L. Cooks, J. F. 
West, and W. T. McCug, for the manufacture of a pat- 
ent station and train indicator. Capital stock, $50,000. 


Car Axle-Boxes. The Krietch Car-Box Mfg. Co. has 
been organized at Port Townsend, Wash. 'I'y., to manu- 
facture axle-boxes patented by Mr, Krietch, which are 
claimed to last longer than ordinary boxes and bearings. 
President, A. A. PLUMMER; Vice-President, L. B. Hast- 
ines; Treasurer, JAMES Jones; Secretary, J. F. Mc- 
InTYRE; Superintendent, JAcoB KREITCH. 


The City Gas Saving Co. has been organized at Chi- 
cago, Ill,, to manufacture governors, etc. ELINER A, 
Kms, C. J. Forp. andJ. P, Jopiin. Capital stock, 
$20,000. 

Steel Works.—The Redemann-Tilford Co. has bought 
the Home Steel Works, at Pittsburg, Pa., lately owned by 
Graff, Bennett & Co., and will remove the plant to Louis- 
ville, Ky., to manufacture refined steel by its patented 
process. 

Mr. JAMES E. York, of Ashland, Wis., has made a prop- 
osition to the Business Men’s Association of that city to 
put in large steel works. 


Car Wheels. — The Fowler Steel Wheel Co. is building 
works at Chivago to make steel by the Robert process. 
The steel produced will be used wholly in making the 
Fowler rolled steel wheel. The works will be finished be- 
fore July 1, and will have a daily capacity of 200 wheels, 

The Alabama Car & Foundry Co., of Anniston, Ala., 
will build car and car-wheel works. JoHN W. NosBLe, H. 
Horn, and A. L. TYLER are interested. Capital stock, 
$200,000. 


Drop Forgings are made by the Billings'& Spencer Co., 
of Hartford,Conn., from the “Tobin” bronze produced 
by the Ansonia Brass Co. The material is said to be ex- 
cellent for parts of engines and machinery which are ex- 
posed to corrosion, and where greater strength is re- 
quired than is afforded by ordinary brass or bronze. 


Garbage Cremation.—Garbage crematories will prob- 
bly be established at Memphis, Tenn., and Houston,Tex. 


Buildings.--Constable Bros., architects, have removed 
from 149 Broadway to 151 Broadway. They are at work 
on plans for residences. 


BRIDCES AND CANALS. 


Bridge Notes.—Pheniz, R. I.—The contract for the 
new bridge has been awarded to Dean & Westbrook, of 
New York, 

McKeesport, Pa.—The Duquesne Bridge Co, will have 
surveys made at once, so as to be able to build the bridge 
as soon as possible, 

Lancaster, Pa.—The Willow St, Turnpike Road Co. 
has received the following proposals for a bridge to re- 
place the one recently destroyed by fire. The bids for 
iron bridges do not include masonry. Variety Iron 
Works, Cleveland, O., iron, $1,79% ; Columbia Bridge Co., 
Dayton, O., iron, $1,995; Wrought Iron Bridge Co., Can- 
ton, O., iron, $2,050; Pittsburg Bridge Co., iron, $2,275; 
Samuel Stauffer, York, wooden bridge, $$1,949 ; and the 
following other bids for wooden bridges: Jacob Kauff- 
man, $2,070; G. F. Brenner, $2,147; E. McMellen, $2,349; 
J. M. Bachman, $2,900. The contract was awarded to Mr. 
Stauffer, ot York. 

Pittsburg, Pa.—The County Commissioners have de- 
cided to build the following bridges, and proposals were 
opened April 24. Miller’s run bridge, estimated cost, 
$3,000 ; Streets run bridge, $3,300; Plum Creek bridge, at 
Armstrong, $2,500; Saw Mill run bridge, at Fair Haven, 
$2,500; Bailey’s run bridge, East Deer township, $2,000; 
Montour run bridge, Scott township, $2,000; Little Se- 
wickley bridge, Cochran, $6,500; Potato Green bridge, 
i The total cost of these bridges will be 


East Saginaw, Mich.—Contracts have been let for the 
construction of the new Toledo, Saginaw & Mackinaw 
Railway bridge across the Saginaw river. The stone work 
contract was given to Thomas Creswell, of East Saginaw, 
and the iron work to the Detroit Bridge & Iron Works. 
The structure will cost about $50,000 and work will com- 
mence shortly 


Detroit, Mich.— On May 1 the Board of Engineers , ap- 
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pointed to consider the practicability and necessity of 
bridging the Detroit river, will meet atthe U. 8. Engi- 
neer Office, of which Col. O. M. Pox is in charge. 

Lyons, Ja, — The Lyons & Fulton Bridge Co. has been 
incorporated to build a bridge across the Mississippi be- 
tween Lyons, Ia., and Fulton, Il. 

Rotheville, Mo,—Proposals for an iron bridge with 
tubular piers, a wire cable suspension bridge,or a wooden 
bridge across Yellow creek will be received until May 9 
by Jonn A. Leg, County Clerk, Keytesville, Mo. Span, 
80 ft.; approaches 30 and 50 ft. 

Kansas City, Mo,—FRANK J. O’FLAHERTY, County 
Surveyor, has awarded a bridge contract to the Kansas 
City Bridge & Iron Co. at $2,795. 

Houston, Tex. — It is proposed to connect the Second 
and Fifth wards by a new bridge across the bayou. 

Waxahachie, Tex.—Messrs, DUNN and HAWKINS have 
been appointed a committee to receive proposals for a 
number of bridges, 

Winnipeg, Man.— The draw of the new railway 
bridge over the Assiniboine river has been swung into 
place, 

Quebec, Que. — Arrangements are being perfected to 
build a cantilever bridge over the St . Lawrence at a cost 
of $10,000,000. 


Pile Bridge.—The following proposals for building a 
pile bridge across the Neponset river, from Quincy 
to Boston, were opened April 15 by Joun P, PrRicHarp, 
Commissioner of Public Works, Quincy, Mass.: E. D. 
Blackwell, $19,650; B. Young, $20,267; Geo. H. Cavanah, 
$21,000; Ross & Harris, $21,200; Alex. McInnis, $21,300; 
J. Shaw & Horace Sias, $21,417; Rivers & Barker, $22,000; 
J.M. Hays & Co., $22,800; C. T. Derry & Co., $22,366; 
John Cavanah & Co,, $23,000. 

Viaducts.—Los Angeles, Cal.—The following pro- 
posals for a double-track viaduct, 1,500 ft. long, across the 
Southern Pacific tracks for the Los Angeles Cable Ry. 
were opened April 18 by the engineer, 8. G. ARTINGSTALL, 
of Chicago, Ill.: Chas. L. Strobel, 5.30 cts. per Ib., 
6 months time; A. Gotlieb & Co., 5.40 cts.,4 months; 
Shailer & Schniglau 5.45 cts.,.4 months; M.Lassig,5.45 cts., 
4 months. The contract was awarded to A. Gotlieb & Co., 
to be completed in 4 months. 

Albany, N. Y.—Mr. Josern P. Morrow, Secretary of 
the Hawk 8t. viaduct commissioners, has been appointed 
to superintend the masonry and paving on the viaduct. 
Contractor Brady has started work for the southern ap- 
proach. 


ELECTRICAL. 


Electric Light.— Westerly, R. I,—A contract has 
been made with the Westerly Gas Light Co., at $59 per 
year, for are lights and $11.80 for incandescent lights. 
The Westerly Electric Light Co, bid $74.98 and $15.98. 

Holley, N. Y.—The Holley Electric Co. has been incor- 
porated and will put ina lighting plant shortly. Secre- 
tary, C. W. BLopeerrt, 

Jamestown, N. Y.—The Western Electric Light Co., 
of New York, has made a proposition to put ina plant 
capable of operating 100 are hk mps of 2,000 c. p. each and 
15 miles of wire for not to exceed $15,000. At these fig- 
ures the city has to furnish building and site. Bonds are 
to be given by the company that the operating expenses 
will not exceed $4,650 per year. 

Fulton, N. Y.—The Citizens’ Electric Light Co. will 
increase its capital stock from $30,000 to $50,000, and it is 
reported that it may absorb the Schuyler Electric Co. 

Harrison, N. J.—The Gas Committee has reported 
favorably on the proposition of the Leonard & Ellis Elec- 
tric Light Co., of New York, to light the streets. The 
company will be required to furnish 60 arc lights of 2,000 
c, p. for a term of 5 years beginning June 15. The lights 
will be furnished at 38 cts. each per night. The Thomson- 
Houston Co, bid 40 cts. 

Alexandria, Va.—The mayor will receive bids until 
May 1 for electric lighting. 

Birmingham, Ala—The East Lake Land Co. will put 
in an electric light pliant. 

Morton, Ilt.—The vote has resulted in favor of elec- 
tric lighting by 65 to 7. 

Kirkwood, Mo,—Bids for electric lighting haye been 
received from Mr. C, A. Kitchen, St. Louis E/ectrical Co., 
Brush Electric Light & Power Co,, and Westinghouse 
Electric Light Co. The incandescent system is favored. 

Iowa City, Ia,—Iin the suit between the gas compary 
and the electric light company, the court has restrained 
the former from making a contract with the city for 
electric lighting. 

Portland, Ore.—The Willamette Falls Electric Co. is 
extending its lines to Oregon VUity. The two turbine 
wheels of 600 H. P. each, at the Falls, have been put in 
position, and 5 dynamos have been received. 


Electric Companies.—The Consolidated Electrical As- 
sociation of Maine has been organized for the purpose of 
doing general electrical business all ever the State. The 
association succeeded to the business of the Electrica! 
Accumulator Co. The office is in the Mount Desert 
Block, Bar Harbor, and its officers are as follows: Presi- 
dent, Gzorce H. Grant; Treasurer, H. W, Lapp; Elec- 
trician and Manager, Lurner A. Leacn. 

The Southern Electric Company,of Baltimore, Md., has 
been incorporated by James F. Morrison, D. Howard 
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Tuxworth, Frank 8. Marr, Alfred J. Carr and David E. 
Evans. The company has a capital of $100,000,divided into 
1,000 shares, the directors for the first year being incor- 
porators. The company is stated to have for its object 
the manufacture and sale of all kinds of electrical ma- 
chinery and supplies, electric light, and machinery for 
building and constructing electric lighting plants. 

The Keelyn Electrical Co., of Milwaukee, Wis,, capital, 
$1,000; incorporators, James E, Keelyn, Edward Fitch 
and William D. Yan Dyke. 

The Jenney Electric Company has during the past 
week taken several heavy orders. Among the orders for 
arc apparatus are those from Sharpsburg, Pa., fifty lights» 
Marietta, O., seventy lights, and South Pittsburg, Tenn., 
thirty-five lights. 

The Brush Electric Light companies of Boston and 
GChicagoare reported to have been dissolved. Both com- 

panies were solvent, andfhad no liabilities. 


WATER AND MUNICIPAL. 


Auburn, Me.—A correspondent sends us the following: 
Owing to rapidly increasing demands from consumers: 
the Auburn Aqueduct Co, is laying a new supply main. 
of larger size, from the lake to the city, and is other 
wise enlarging and strengthening its system, To raise 
the money necessary to make these improvements the 
company has sold to Woodbury & Moulton, bankers, of 
Portland, Me., $50,000 of its last mortgage 5 per cent. 
bonds at a very satisfactory price to the company, These 
bonds constitute the only indebtedness of the company 
and are a first mortgage on property costing in cash over 
$300,000. 


Flushiog, N. ¥.—The proposition to establish a thor- 
ough meter system,made by Superintendent G. A. Rout 
LIER, iscausing considerable discussion. Water is taken 
from 5 driven wella put down by Miller & Edwards in 
188%. The Government takes water for Willett’s Point 
paying $5,000 a year for the first 2 years and $3, a year 
thereafter. Foran excess of 60,000 galls. consumed, ex 
clusive of that used for extinguishing fires, extra rates 
are charged by meter measurement at the rate cf 10 cta. 
for 1,000 galls. Each of the wells flows between 20 and 
300 galls. per minute: 6-in. pipes which inclose others of 
4'4 ins. diameter,have been driven into the ground by 
means of a small pile-driver, to a distance of about 530 ft. 
From 4 to 12 ft. of filling was first encountered, also 
stone and bard pan; then fine, yellowish-white sand toa 
distance of 17 ft., then a white, sticky clay toa distance of 
25 ft.; after this, coarse sand and gravel to a depth of 38 
ft. The sinking of the wells from 17 ft, to 23 ft. was very 
difficult, owing to the stiffness and tenacity of the clay 
which formed the stratum, and which, when dry, is 
almost as hard as stone. The water level at the Flush- 
ing works is about 3 ft. above the surface of the ground, 


Duluth, Minn.—There is considerable opposition to 
granting the application of the Duiuth Gas & Water Co 
for the dissolution of the injunction preventing it {rom 
making a connection with the mains of the Superior Gas 
& Water Co. and furnishing that place with water. It is 
said that only 24 hours’ work are necessary to effect the 
connection after the injunction is diesolved, the pipes 
across St. Louis bay being laid up to within a short dis 
tance of the Duluth shores. The company has been ad- 
vertising its bonds in England recently. 


Lowell, Mass.—The Water Board, Superintendent of 
Water-Works, and City Engineer have submitted their re- 
ports for 1888. The usual reference is made to the neves- 
sity of adopting some means for checking the present 
waste: almost every water-works report now contains 
some aliusion to this important matter. Water meters 
are being tried and the putting of a meter for every con- 
sumer is suggested. The report of the Superintendent 
shows the pumpage to have been 1,822,042,490 galis.; 17,484 
ft. of pipe were laid, 19 new stop-gates set, and 24 by- 
drants putin. There were 1,630 meters in use, and the 
severe cold of last winter caused the freezing of a large 
number. A diagram of consumption, etc,, is given, Ap- 
pended is the report of the Water Board as to results fol- 
lowing the investigations of mechanical filters. 


Drainage in Illinois.—The commissioners of the 
Great Lake Fork drainage district met at Monticello, Iil., 
April 15, and made their report on the completion of the 
great dredge boat, main ditch and sub-ditches. The 
main ditch is 144% wiles long, 25 ft. wide at the starting 
point, 7 ft. deep, and 40 ft. wide at the terminus. There 
are 13 sub-ditches, which cost $143,230. The main ditch 
cost $104,000, making the entire cost $253,239. These 
ditches have reclaimed thousands of acres of worthless 
land, and made it worth $40 per acre, in the counties of 
Champaign, Piatt, and Douglas. 


Irrigation.—Idaho.—The men employed on the Boise 
& Nampa canal have got through the hardpan. They 
have had a hard time of it,as it required a great deal 
of drilling and blasting, and the progress was necessarily 
very slow, They say that the work will henceforth pro- 
ceed more rapidly. 

Washington Territtory.—The Natchez Canal Co., of 
Yakima, capital stock, $4,900, has been incorporated by 
L. L. THorP, Jonn Newtson, and EmManven Cato. Its 
objects are to construct and operate ditches and canals 
for the purpose of irrigating Natchez valiey in Yakima 
county, 
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California,—The Drigg Canal Co. has been organized 
at Fresno, Cal., by H. D. Covron, B. E. HuTCHINSON and 
Cc. G. SAYLE. Capacity, 3 cu. ft. per second. Capital 
stock, $20,000.—At Independence the Stevens Ditch Co. 
has been incorporated with a capital stock of $45,000, and 
a proposition to extend the ditch about 12 miles is being 
considered,——The directors of the Kraft irrigation ditch, 
at Orland, Colusa county, have issued bonds for $600,000. 
——The directors of the Colusa irrigation district met at 
Colusa recently, and received the report of the engineer 
regarding the construction of a canal for irrigating the 
district. The report says that a canal with a capacity of 
450 cu. ft. of water per second willafford an ample supply 
of water ‘for the needs of the district. This flow is 
equivalent to leu. ft. per second for each 225 acres in the 
district. If this flow were maintained for 3 months, it 
would be sufficient supply to cover the entire district to 
an average of 944 ins. The length of the caaal is 39 miles, 
and the cost would be $490,000, exclusive fof the! right of 
way. 

Ban Francisco, Cal.—The following isttaken from a 
San Francisco paper :—Col, Wm. J. WELSLEY proposes 
new water-works for San Francisco. He is reported as 
follows: “Water can be put in here and used for $6,500,- 
000. I have got the right to the finest water, 80,000,000 
galls. a day, in the State ; indeed, on the coast, It is the 
South fork of th: American river, and comes from the 
Sierra Nevadas. We havea canal to within 16 miles of 
Sacramento. Piping to the city would not cost over $1,- 
56.600. The city can purchase the entire rights, 80,000,000 
galls. of water a day, a tract of land of 5,000 acres and the 
canal for $1,500,000, Putting the water into the houses 
would not cost over $6,500,000, and the city would have 
asupply of water sufficient for 1,500,000 population, The 
cost to the people would be reduced to 7 cts. a thousand 
feet instead of 18 as at present. The city should be 
bonded for the amount of the purchase, creating a sink- 
ing fund, from which it could be clear in 12 years. I am 
ready to accept the city’s bond for the sum, and will pre- 
sent my water rights, which are indisputable, to the su- 
pervisors at their next meeting. Oakland could be sup- 
plied from the pipes to this city, and the city would make 
money in buying the rights. If I cannot dispose of them 
tv San Francisco, a corporation will be formed to supply 
water at a half lessthan is paid forgit now.” 


Wytheville, Va.—The contract for the nigh-service 
water supply has been awarded to the Glamorgan Co., of 
Lynchburg, Va., for plant complete, at $19,925. The 
bids were as follows: H. J, Curtain & Co. scheme A, $22,- 
900; scheme B, $19,817; Kirk & Reynolds, Chattanooga, 
scheme A, $27,450; scheme B, $24,825; H. B. Maupin, 
scheme A, $22,595, scheme B, $19,645; Glamorgan Co., 
Lynchburg, scheme A, $19,925, scheme B, $17,973; Porter, 
Jackson & Co,., Chicago, partial bidders; not considered. 
Hon. CHas. W. GLEAVES is mayor.' 


Gas Works at Macon, Ga.—The Consumers’ Gas 
Light Co., which was organized some time ago in the in 
terest of the American Water & Gas Works Construction 
Co., of Philadelphia and New York, has acquired control 
of the Macon Gas Light & Water Co, which has been sup- 
plying water and gas for several years. The new com- 
pany manufactures gas under new patents. Legal ob- 
stacles prevent a consolidation of the companies, but the 
plants will be operated together and a uniform price of 
$1.50 per 1,000 ft. charged instead of 90 cts. as at present. 
It is claimed that gas cannot be supplied at a profit for 
less than $1.50. Mr. B. VAN STEENBERGH is General Man- 
ager of the new organization. 


Meters for Troy, N. ¥Y.—The Water Board has re- 
ceived the report of the special committee appointed to 
investigate water meters. M1. RANKIN stated that in the 
fire department alone there was a waste of water to the 
extent of $5,000, and he favored placing a meter in every 
public building in the city. The Board decided to buy 30 
34-in.and 1l-in.Crown meters, from the National Meter 
Co., of New York, and 20 ‘Worthington meters, including 
the 1%, 2, 3, and 4-in, sizes. The cost of the meters will be 
$3,079, The meters will be placed in laundries and factor- 
ies, and all buildings where there is 4 large consumption 
of water, 


Water Supply and Seworage of Toronto, Ont.—The 
report by Messrs. HERING and GRAY on the improved 
water supply and sewerage was received early in March; 
the council immediately passed a by-law appropriating 
$578,000,and this was recently voted onjby the property 
owners, and carried by a vote of 2to1. This sum is to.be 
spent in laying a 4-ft. pipe across the bay, providing ad- 
ditional pumping power, and laying some 12-in.mains in 
different parts of the vity for the purpose of increasing 
the pressure. 


Anniston, Ala.—The water-works owned by the An- 
niston City Land Co. have a pumping capacity of 1,500,- 
000 galls. per day, The company is now waking arrange- 
ments with a water-works construction company of New 
York which has examined the plant and will guarantee 
to increase the supply to 5,000,000 galls. per day, or more 
if necessary ; it will put up large pumps and extend the 
mains to all parts of the city. The estimated expense is 
$150,000, The water rates will be ata uniform low rate, 
and water will be sold by meter measurement when de- 
sired. 


Water-W orks.—Maine.—Portland. Mr. J. Herpert 
SHEpDD, of Providence, R. I.. is the engineer for the new 
reservoir on Munjoy Hill. Mr. J, J. Newman is the con- 
tractor. 

Massachusetts.—Springfield. The city has petitioned 
the Legislative Committee on Water Supply for permis- 
sion.to construct an additional main from the source of 
the water supply in the town of Ludiow,_——-Easthampton. 
The Water Committee will open proposals May 2 for fur- 
nishing and laying 3,000 ft. of 4-in. pipe.,with hydrants, 
gates, etc. Chairman, G. H. NewMAN; Secretary, A. J. 
Farco.—wWakefield, Woodbury & Moulton, of Port- 
land, Me., have $20,000 0f the bonds for sale. The works 
have been in operation for 5 years. 

Connecticut.—New London. The Water Commission- 
ers have received 17 proposals for trenching and laying 
the new 20-in. main; rock excavation is provided for at 
$3 per yd. 

New York,—Franklinvilie. The Board of Trade is 
considering the water:works question.—Skaneateles* 
The Skaneateles Water Co., which was incorporated 
about 18 months ago, is taking active steps to tap the 
lake before its franchise expires, next December. The 
company proposes to furnish the village with 40 hydrants, 
giving the village a privilege of buying the plant in 
3 vears.—-Albany, The Water Commissioners have or- 
dered Mr. Andrews, the contractor, to make the test of 
the new water supply wells without further delay. A 
contract for boilers has been let to Sullivan & Ehlers. 
——Castile. An iron tank, 11 ft. deep, 60 ft,in diameter, 
and holaing 80,000 barrels of water, has been built by the 
Tonawanda Machine Works for the corporation of 
Castile. In it will be kept a reserve water-supply for 
fire purposes. The tank weighs 8,000 Ilbs.—Canton. 
Water-works are to be built.——Syracuse. Justice KEN- 
NEDY has made a decision overruling the preliminary ob- 
jection to the condemnation of the lands at Onondaga 
Valley on which the Syracuse Water Co, has sunk gang 
wells.-—Tarrytown. Proposals will be opened May 4 by 
S. B. Leaca, C. E., at the office of the Water Commis- 
sioners, for constructing stone pumping station, house, 
distributing reservoir with gate-house, and high-service 
reservoir; alsu setting 2 boilers.—-Addison. Proposals 
will be opened May 3 by H. C. Hrrcnoock, treasurer of 
the water-works, for 48 ft. of 16-1n. cast-iron pipe, 4,985 ft. 
of 10-in., 2,150 ft. of 8-in., 3,605 ft, of 6-in. and 9,225 ft. of 
4-in.; 21,000 Ibs. of specials; 23 valves; 60 double-nozzle 
hydrants, 17 valve boxes; also trenching and laying 20,013 
ft. of pipe, setting bydrants, etc.; also building reservoir, 
——Jordan, New York parties are interested in a water- 
works project. Their idea is to bring the water in pipes 
from the Cascade spring on the hills south of the village- 

New Jersey.—Madison. It is proposed to establish 
water-works to supply the villages of Madison and Chat- 
ham, Engineers have bee” over the ground and a public 
meeting will be held to discuss the matter.—Jersey City. 
Ata recent meeting of the Board of Trade, Engineer L, 
B. Warp, of the State Board of Water Commissioners 
argued against making a contract with any individual or 
corporation. His views were favorably received, and 
the meeting pussed a resolution that Jersey City secure a 
new supply of water as soon as practicable, but that the 
control of the water be kept in the hands of the city. 


Virginia.—Hampton. The Hampton Water Co, will 
pump water from gang-wells to a stand-pipe; there will 
be 3 miles of mains. 

West Virginia.--Lewisburg. Water-works are to be 
built, and the supply will probably be piped from a 
spring 1 mile distant. 

North Carolina,—Hickory, For particulars of the 
projected water-works address the mayor, 

South Carolina.—Charieston, The pipe laying be- 
tween the two reservoirs is expected to be completed by 
May.—-Greenville. Water-works are projected. For 
particulars address the mayor. 

Georgia.—Cedartown. A vote on the water-works 
question will be taken April 29.—Savaunah. The Tybee 
Artesian Water, Ice & Light Co. will establish works at 
Tybee Id. James H, FursErR, WM. KEHOE and J. J. 
BUTLER are the incorporators, Capital stock, $5,000, 

Alabama,—Jacksonville. The water-works are to be 
extended. For particulars address J. O. CAmp,—-Shef- 
field. The Sheffield Coal, Iron & Land Co. has organized 
a company to build new water-works at a cost of $100,- 
000; 3 pumps with a daily capacity of 4,000,000 galls. will 
be put in, a stand-pipe 80 ft. high built, and 18 additional 
miles of pipe laid. 

Tennessee.—Newbern. For particulars of the pro- 
jected water-works address the mayor.——Morristown. 
Water-works have been contracted for. 

Kentucky.—Mount Sterling. The Mt. Sterling Water- 
works Co. has been organized, and has obtained from the 
City Council a franchise for 30 years, provided the com- 
pany begins work within 12 months,and completes it with- 
in 2years. The company is now making surveys. 

Ohio, — Delaware. Pipe-laying for the water-works 
was commenced April 16.—Leetonia. Proposals will be 
opened May 10 by J.8.GREENAMAYER, the mayor, for 
40 pieces of 12-in. cast-iron pipe, 57 of 10-in., 667 of 8-in., 
1,129 of 6-in. and 600 of 4-in.;_10 tons of specials; 55 double- 
nozzle hydrants; 45 gates, 3 check valves; trenching and 
jaying 31,000 ft. of pipe; 2 duplex pumpsof 750,000 galls. 
capacity each; 2 boilers; pumping station ; 2 reservoirs 


of 500,000 and 100,000 galls, capacity;“collecting basin and 
conduit. 

Indiana. — Covington. A vote on the water-works 
question will be taken May 7. 

Ttlinois.— Murphysboro. The Murphysboro Water. 
Works Co, has been incorporated by W. R. Jones, FA 
CHAPMAN, and J.HAvEY. Capital stock, $2u,000. 4 

Nebraska.— Kearney. The Kearney City Water ¢ 
has increased its capital stock from $125,000 to $300,000, 
Omaha. The large reservoir at the Chautauqua grounds 
is almost completed. The trenches for the pipes have 
been dug, and the pump is on, hand ready to be placeq in 
position us soon as the’pump-house is finished The en. 
tire water-works plant wili be in running order by the 
middle of May. 

Missouri.—Marceline. The City Council has granteq 
a water-works franchise,——St. Charles. The large tank 
of the water company, containing 100,000 galls., gave way 
on April 13. It is said the accident was caused by the 
settling of the foundation, A steel tank of 600,000 galis, 
capacity is to be built at once. 

Colorado. — Trinidad. The city has purchased the 
works of the Trinidad Water Co. for $69,000,——Puebjio 
The water-works are to be improved and extended, pate 
a new Holly engine of 10,000,000 galls. capacity put in, 

New Mewico.— Folsom. It is proposed to bring 4 
water supply to the town from Cimarron river. 

Oregon.—Weston. The town has voted to issue $10, 
000 in bonds for water-works.——La Grande. The La 
GrandeSHydraulic Co. has built a large reservoir, 18 ft, 
above the city, to furnish a water supply. 

Washington Territory.—Coupeville. A water fam. 
ine is feared unless the water company can get its pipe 
line completed very soon.——Colfax. D. P. Thompson, 
of Portland, proposes to put in water-works. 

California.—Nevada City. The Trustees have decided 
not to submit to a vote of the people the question of 
issuing bonds to purchase the local water- works, the 
company owning the same having set its price at $35,009, 
which is considered too high. 

Utah,—Ogden. A proposition to purchase the present 
works, to furnish an ample supply, to replace wooden 
pipes with iron, and to generally improve the system,. 
has been made to the city by Swan & Holmes, A. § 
Blake and Robert Robinson.——Salt Lake City. The ex. 
tensive improvements begun last fall for improving the 
water supply tor domestic and irrigating purposes are 
rapidly being completed. Much ground above the reach 
of the old water mains and ditches will now be supplied, 
Mr. Fox, City Engineer, has made a survey in the inter 
est of Capitol Hill addition, and reports the finest natu- 
ral advantages for reservoir system anywhere about the 
city lying within a mile north of this addition. 

Canada.—Winnipeg, Man. Two large tanks for the 
water-works have been completed by Goldie & McCul- 
loch, of Galt, Ont. 


Special Reports of Water-Works 
Construction. 


Avoca, N. ¥.—The following information has been sent 
us by F. M. ATwoop, Chairman of the Water Board: 

The vil) bas voted bonds for water-works to vost 
about $20,000, and E. D. Smalley, of Canastota, has been 
engaged asengineer, Contracts will be let May 1, work 
to berin about Junel. The village has a population of 
about 1,000, and will be supplied by gravity from springs 
144 miles from and 140 ft, above the village. There are 
to be 30 hydrants. 

Palmyra, N. Y.—E, M. BASSETT, of Buffalo, who has 
charge of the surveys, has sent us the following : 

The population of Palmyra is 3,500, The Palmyra 
Water-Works Co. has contracted with Bassett Bros., 

‘Buffalo, to put in works, beginning construction May 1. 
be ng will be pumped from wells and springs to a stand- 
pipe. 

Leetonia, O.—The following details were furnished us 
by J. 8S. GREENAMYER, mayor: 

Bids will be opened May 10, 1889. Water will be 
pumped from springs to a reservoir, at a cost not to ex- 
ceed 000, the same to be met by bonds. J. B, StRAwN 
is Engineer. Population, 3,500. 

Barnwell, 8. C.—The following data are from the office 
of L. B. CLay, Bartow, Ga.: 

Ap artesian well has been sunk for the village by L. B. 
CLAY, from which water will be pumped to a reservoir. 
Population, about 3,000. Address D. P. BELINGER, 
mayor, 

Florence, 8. C.—The following information is from R, 
C. STARR, Jr.: 

The village has a po’ on of about 4,000, and water- 
works are being co ered. Thesupply will probably be 
from an artesian well. . 

St. Johns, Mich.—The following is from E. E. WHITE, 
one of the water-works committee : 

An artesian well has been sunk 600 ft. with success, 
and another well is now being put down. Direct pur 
ing yall probably be used. for $45,000 
will be closed May 5, Address Jno. D, HENDERSON, Vil- 
lage President. 

Whitewater, Wis.—The following data are from C. B. 
Gray, Waukesha, Wis., president of, the Whitewater 
Water-Works Co.: 

An artesian well yielding 500,000 "galls, a day has been 

and from this’ will be pu to a tank 3 ft. 
80-ft. tower. works will cost 


sunk 

in 

about P00. was JNO, A. COLE, 
Chicago ; the Constructing ‘Bngloee: isc. E. Gray ; the 
contractors, C. E, Gray, Jr, & Co., Chicago. Population, 
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